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Low productivity among employees represents a threat to the sustainability of 
organizational profits. Retail organizations have experienced a loss of over $300 billion 
annually because of low productivity. A consequence of technostress is low self-efficacy, 
which promotes low productivity and high employee absenteeism and burnout. Guided 
by the theory of technological self-efficacy, the purpose of this correlational study was to 
examine whether a relationship existed between employee technostress and employee 
productivity and the extent that technological self-efficacy mediated that relationship. A 
random sample of 112 retail employees from central Florida contributed to this study.  
Data were analyzed using Pearson bivariate correlations and multiple linear regression. 
The overall predictor variables of technostress and technological self-efficacy accounted 
for approximately 12% of variance in employee productivity. The results in this study 
indicated the overall linear regression model was significant. Bivariate findings indicated 
that technostress was not significantly associated with employee productivity. 
Technological self-efficacy was significantly associated with employee productivity. As 
employees’ technological self-efficacy increased, so did their productivity. The results of 
this study supported the conclusion that business professionals may benefit from 
implementing newer IT systems to improve profits and creating mentorships to train 
employees. The implications of this study for positive social change included the 
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Section 1: Foundation of the Study  
A technologically savvy and committed workforce is vital in the increasingly 
customer-centric retail industry, where customers demand technology-driven shopping 
experiences with a human touch (Accenture, 2017; Blitz, 2016; Grewal, Roggeveen, & 
Nordfält, 2017). Innovative information and communications technologies (ICTs) can be 
a powerful tool that allows retail associates to be more knowledgeable, active, accessible 
to shoppers, and ultimately more productive (Notomi, Tsukamoto, Kimura, & 
Yamamoto, 2015; Pantano, 2014). Technostress is a form of stress connected to the 
problem of adaptation, in which individuals are unable to cope with requirements related 
to the use of technology (Blitz, 2016; Tarafdar, Pullins, & Ragu-Nathan, 2014b). 
However, a review of literature revealed limited information about the effects of 
technostress, technology self-efficacy, and employee productivity in the retail workforce 
(Hristov & Reynolds, 2015; Pederzoli, 2016; Tarafdar, Pullins, & Ragu-Nathan, 2014a). 
The purpose of this quantitative correlational study was to determine if employee 
technostress had an association with employee productivity and whether technology self-
efficacy mediated this relationship. 
Background of the Problem 
Technostress is a type of work strain resulting from an inability to manage 
effectively and cope with ICT-work-related practices and procedures (Tarafdar et al., 
2014a). The retail sector in America employs almost 16 million people, 10.8% of the 
overall American workforce, and accounts for approximately two-thirds of the American 
gross domestic product (GDP; Aspen Institute, 2017). The digital revolution dramatically 
transformed the American retail industry, and innovative ICTs played a key role in the 
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success, if not the survival, of retail businesses (Grewal et al., 2017; Pantano & Viassone, 
2015). ICTs, including bots (computer program without human intervention), automated 
processes, and machine learning, streamlined retail supply-chain logistics and optimized 
distribution and inventory, resulting in increased productivity and efficiencies (Grewal et 
al., 2017; Pantano & Viassone, 2015). ICTs had also profoundly changed the landscape 
of customer service to align with the consumer-centric approach valued by customers 
(Notomi et al., 2015). 
Work-related limitations can compound frontline retail employees’ inefficient use 
of ICTs. The majority (> 65%) of frontline retail staff had a high school diploma or 
equivalent, while one-fourth had less than a high school education (Hristov & 
Reynolds, 2015). Almost three-fourths of retail workers had very poor digital problem-
solving skills (Bata, Pentina, Tarafdar, & Pullins, 2018). Because of these limitations, 
retail employees were more prone to exhibit low technology self-efficacy and develop 
technostress (Tarafdar, D’Arcy, Turel, & Gupta, 2015; Tarafdar et al., 2014a; Tarafdar, 
Tu, & Ragu-Nathan, 2010). Low technology self-efficacy and technostress resulted in 
low employee productivity, which can ultimately affect the corporation’s bottom line 
(Tarafdar et al., 2015).  
Problem Statement 
Low productivity erodes organizational profits (Tarafdar et al., 2015; Tarafdar et 
al., 2014b). Organizational leaders lost over $300 billion annually in revenue due to in 
part to low productivity (Köffer, Ortbach, & Niehaves, 2014). The general business 
problem was that employees with low productivity negatively impacted overall 
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profitability. The specific business problem was that some retail supply-chain managers 
did not know whether a relationship existed between employee technostress and 
employee productivity, and if so, if the relationship could be mediated by technological 
self-efficacy. 
Purpose Statement 
The purpose of this quantitative correlational study was to determine whether a 
relationship existed between retail employee technostress and employee productivity, and 
if so, whether technological self-efficacy mediated the relationship. Participants were a 
representative random sample of 112 retail front line staff from approximately 10 
different retail stores in central Florida. Tarafdar, Tu, Ragu-Nathan, and Ragu-Nathan’s 
(2007) technological complexity scale was used to assess technostress, the independent 
variable. The dependent variable in this study was employee productivity, as measured 
using Tarafdar et al.’s (2007) ICT-related employee productivity scale. This study 
included a mediating variable, technological self-efficacy, assessed using Tarafdar et al.’s 
(2007) technological insecurity scale. The implications for positive social change 
included the potential to break the cycle of stress-related issues and provide a quality 
work life for employees. A positive work environment can contribute to job retention, 
which in turn can contribute to a healthy local economy.  
Nature of the Study 
A quantitative methodology was appropriate for this study. Researchers apply 
quantitative research methodology to examine and predict the behaviors and preferences 
of large populations, using the data to test hypotheses (Babbie, 2015). The quantitative 
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method was appropriate because the purpose of this study was to examine whether 
technological self-efficacy mediated the relationship between technostress and employee 
productivity in retail supply-chain organizations. In contrast, researchers employ 
qualitative methodologies to seek an understanding of the how, why, and what of 
participants’ experiences with a phenomenon rather than to explain the factors related to 
a phenomenon (Lucero et al., 2018). Therefore, the qualitative method was not an 
appropriate method for this study. Mixed methods studies are a combination of 
qualitative and quantitative methods (Venkatesh, Brown, & Sullivan, 2016). No 
qualitative analysis was necessary to examine a relationship or test a mediator; therefore, 
a mixed methodology was not appropriate in this case. 
Quantitative researchers use a correlational design to examine the nature and 
extent of a relationship between two or more variables (Asamoah, 2014). A correlational 
design was appropriate for this study because of the potential for understanding the 
relationship between a predictor variable (technostress), a mediating variable 
(technological self-efficacy), and the dependent variable (employee productivity). Other 
designs, such as quasi-experimental and experimental designs, are appropriate for 
researchers who seek to determine causal relationships between variables (Lucero et al., 
2018). However, the purpose of this study was not to introduce a change and then 
monitor the effects; thus, the quasi-experimental and experimental designs were not 
appropriate. Certain statistical approaches, such as linear and logistic regression, path 
analysis, and structural equation modeling, are appropriate for correlational studies 
(Tabachnick & Fidell, 2014). I used hierarchical linear regression (HLR) for mediation to 
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test study hypotheses in accordance with the recommendations of Baron and Kenny 
(1986). 
Research Question 
One primary research question guided this study: Is there a relationship between 
employee technostress and employee productivity, and if so, is this relationship mediated 
by technological self-efficacy?  
Hypotheses 
H10: Technological self-efficacy does not mediate the relationship between supply chain 
managers’ technostress and employee productivity. 
H1A: Technological self-efficacy mediates the relationship between supply chain 
managers’ technostress and employee productivity. 
Theoretical Framework 
Learning is a key aspect of Bandura’s (1977) social learning theory (SLT). Its 
central premise is reciprocal determinism, the idea that learning (behavior) is a result of 
people’s interactions with their environment (Bandura, 1977). Unlike behaviorists, who 
regard learning as a response to stimuli in the environment, Bandura posited in his SLT 
that learning is a dynamic process influenced by active cognitive processes (e.g., 
attention, memory, motivation), which shape how an individual perceives his/her 
environment and responds (behaves) in reaction to that perception.  
Bandura (1977) asserted that self-efficacy, a cognitive component of the 
individual, can greatly influence behavior. Self-efficacy pertains to an individual’s belief 
in his/her ability to perform a particular behavior. Self-efficacy is a task-specific esteem, 
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and an individual might have high self-efficacy in one domain (e.g., academics) and low 
self-efficacy in another domain (e.g., sports). Bandura (1977) identified four primary 
sources of self-efficacy: (a) past experiences of performance, (b) vicarious reinforcement, 
(c) social persuasion, and (d) physiological and emotional states (Figure 1).  
Technostress is stress that results from the use of ICTs in an organizational 
context (Tarafdar et al., 2014b; Tarafdar et al., 2007). Within the context of Bandura’s 
self-efficacy theory, technostress best relates to physiological and emotional states, as 
stress activates the central nervous and endocrine systems (Tarafdar et al., 2014a). 
Technostress is also related to an individual’s prior performance using ICTs, observations 
of others’ use of ICTs, and the social persuasion aspect of training. The individual’s 
perception of ICTs, including ease of use, the reliability of functioning, and degree of 
complexity, can in turn influence an individual’s technological self-efficacy (Tarafdar et 
al., 2014a). The behavior under examination in this study was employee productivity, as 







     
Figure 1. Path model of technological self-efficacy effects on employee productivity.  
Operational Definitions 
Employee productivity: The assessment measure of competencies of employees’ 
competencies and their evaluation of outputs (Shin & Eksioglu, 2015). 
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Information and computer technology (ICT): The technological application of computers 
and telecommunication equipment to store, transmit, retrieve, and manipulate data 
within the context of business networks (Hsia, Chang, & Tseng, 2014). 
Radio frequency identification (RFID): A wireless technology device capable of 
identifying and tracking items by using radio waves (Cui, Wang, & Deng, 2014).  
Supply-chain management (SCM): The management process of good and services; SCM 
involves the flow and storage of materials, inventory, and goods from the point of 
origin to the point of consumption (Corominas, Mateo, Ribas, & Rubio, 2015).  
Technostress: The overexposure or involvement with a feeling of anxiety or mental 
pressure when working with computer technology daily (Tarafdar et al., 2014a).  
Technocomplexity: The implicit quality of ICTs that causes employees to exhibit 
incompetency at navigating the constant changes in technology (Tarafdar et al., 
2014b).  
Technological self-efficacy: A person’s belief in their ability to perform a technical task 
successfully (Tallodi, 2015).  
Assumptions, Limitations, and Delimitation 
Assumptions 
Simon and Goes (2013) defined assumptions in research studies as aspects of the 
study that researchers assume to be true. Quantitative studies commonly feature 
paradigmatic, methodological, and statistical assumptions (Babbie, 2015). The positivist 
paradigm of quantitative research contains assumptions regarding the nature of reality 
(ontology), knowledge (epistemology), and values in research (axiology; Babbie, 2015; 
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Simon & Goes, 2013). The positivist ontological assumptions are that a single reality 
exists external to the researcher and that the study constructs can be operationally defined 
and measured. In alignment with the positivist epistemological assumption, I posited that 
the use of deductive reasoning through the scientific method would provide objective and 
true results. I followed the positivist axiological assumption that value-free results might 
be achieved using ethical research practices (e.g., honesty, the absence of bias, admission 
of study limitations).  
Assumptions in quantitative studies pertain to the guiding theory, relevance of the 
study, study participants, and instrument data and statistics (Babbie, 2015). In this study, 
I assumed that Bandura’s (1977) self-efficacy theory was a relevant and applicable 
framework for the study. I assumed that the topic, the complexity of technology in the 
retail work environment, and the results of this investigation were relevant to the 
empirical literature. The applied significance of this study was that results from this study 
could allow for the development and implementation of strategies to reduce technostress, 
improve ICT-related knowledge and skills, and increase productivity among retail 
employees.  
Other assumptions applied to the sample in this study. A key assumption in this 
study was that study participants would understand the survey questions and answer them 
honestly. Another assumption was that the sample of 112 retail associates were 
representatives of the retail workforce population. The use of random sampling increased 
the likelihood that this assumption would meet the requirements. Correlational designs 
involve two threats to internal validity, both of which pertained to study participants 
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(Babbie, 2015; King & Bruner, 2000). One threat was the self-selection bias, in which 
respondents differ from nonrespondents in critical ways (Babbie, 2015). For example, 
women more than men, and individuals with higher rather than lower educational 
attainment, tend to participate in studies (Cunningham et al., 2015). In this study, 
participants completed the study survey online. It is possible that individuals who chose 
to participate in this study were more technologically adept than those who did not 
participate. A further assumption was that the study would not be affected by social 
desirability bias, wherein participants overstate positive attributes and behaviors and 
understate negative ones in order to be viewed more favorably (King & Bruner, 2000).  
Inclusion of certain methodological procedures helped to increase participants’ 
honesty in answering the survey questions and reduced the likelihood of the self-selection 
and social desirability biases. These procedures included the implementation of 
recruitment and data collection procedures that met the ethical guidelines for research 
with human subjects. The incorporation of ethical procedures, such as securing informed 
consent, emphasizing the protection of participant confidentiality, and stipulating that 
participants were free not to answer any or all survey questions (Babbie, 2015) mitigated 
the risk of biases.  
Some assumptions reflected an issue in the study instrument and statistical 
analyses. One assumption was that study variables were appropriately operationally 
defined by Tarafdar et al.’s (2007) ICT-driven scales. Psychometric evidence supported 
the argument that Tarafdar et al.’s (2007) scales provide are valid and reliable. I 
determined that the scales had sound interrater reliability by computing Cronbach’s 
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alphas for each measure. A Cronbach’s alpha between .70 and .79 is considered good, 
between .80 and .89 is considered very good, and Cronbach’s alphas equal to or greater 
than .90 are considered excellent (Vaske, Beaman, & Sponarski, 2017). Results from an a 
priori power analysis using G*Power (Nieuwenstein et al. 2015)—in which the alpha 
level was set to .95, power was set to .95, and the effect size was set to small (f 2 =.25)—
confirmed that a sample size of 112 participants was sufficient to detect a significant 
result.  
Hierarchical linear regression (HLR) for mediation was the method to test study 
hypotheses. HLR implied certain assumptions about the data that needed testing: (a) 
univariate and multivariate normality, (b) homoscedasticity of errors, (c) linearity 
between the predictor and mediating variables and the criterion variable, and (d) lack of 
multicollinearity between the predictor and mediating variables (Tabachnick & Fidell, 
2014). I conducted certain statistical tests to determine whether data met these 
assumptions, and I addressed any violations of assumptions by following statistical 
recommendations, as outlined by Field (2017). 
Limitations 
Simon and Goes (2013) defined limitations to research as aspects of a study that 
can weaken a researcher’s ability to confirm the validity of findings and generalize 
results. This study was nonexperimental, a design that did not include the ability to 
determine causality (Curtis, Comiskey, & Dempsey, 2016). I administered the survey 
using the Qualtrics platform. The online format limited my ability to confirm whether the 
participants understood the survey questions and answered them as intended. The use of 
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the online format also limited the ability to generalize findings to other settings; for 
example, the method of data collection did not guarantee that similar results from studies, 
where participants responded using paper-and-pencil surveys, were available (Babbie, 
2015). While the use of random sampling enhanced the likelihood that the study 
participants would be representative of the population, the geographical focus of the 
study was central Florida, and this isolation limited the ability to generalize study 
findings to the national population of retail workers. 
Delimitations 
The study’s delimitation of concerned participants included inclusion and 
exclusion criteria (Simon & Goes, 2013). I delimited the participants to frontline workers 
in the central Florida retail supply-chain industry who use ICTs as part of their daily 
work activities. Participants were adults (age 18 or older) who had internet access. The 
participants were able to read English on a fifth grade level [the reading level of English 
in Tarafdar et al.’s (2007) instruments]. To adequately gauge technostress, self-efficacy, 
and productivity, employees had to have worked in their current position for at least 6 
months. The specificity of participant criteria limited the ability to generalize findings to 
(a) individuals who held managerial, technological, administrative, or other positions in 
the retail field; (b) employees who worked outside the field of retail; (c) those who 
worked in the retail industry in other states; (d) workers who did not have internet access; 
and (e) employees whose first language was not English.  
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Significance of the Study 
Organizational professionals seek to minimize the stressors of technology usage 
and increase productivity in retail supply-chain organizations (Tarafdar et al., 2014a). 
Retail supply-chain managers could use the results of this study to provide value to 
business leaders regarding how to reduce employee technostress and increase employee 
productivity. Few previous studies exist regarding the effects of technostress on 
employee productivity for retail supply-chain professionals in Florida (Tarafdar et al., 
2015). 
Contribution to Business Practice  
Retail supply-chain managers might benefit from understanding whether 
technological self-efficacy mediates the relationship between technostress and employee 
productivity, thus providing for satisfying work experience and increased productivity 
(Wood, 2014). The results from this study could inform the development and 
implementation of training programs to help reduce frontline retail employees’ stress and 
enhance their sense of efficacy in using work-based ICTs. The increased investment in 
employee ICT-related training could ultimately lead to increases in retail revenue and 
return on investment.  
Implications for Social Change  
The social implications of this study include the potential for helping individuals 
reduce stress. The results have the potential to promote social change within the retail 
industry through mentorship, communication, employee engagement, and employee well-
being. Increased self-efficacy and decreased technostress could improve the health and 
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well-being of individuals who face technostress at work and thus reduce health costs to 
employees. 
A Review of the Professional and Academic Literature 
The existing professional and academic literature on technostress is a continuous 
study of employee productivity (Alam, 2016). As technology advanced in retail supply-
chains, scholars reported that technostress negatively impacted employee productivity 
(Tarafdar et al., 2010). The study of technostress is deficient in some areas of the retail 
supply-chain, even as losses of potential revenue accrue, and the number of disgruntled 
employees increases (Haddad & Taleb, 2016). The intent of this quantitative study was to 
focus on the examination of employee productivity and contributing factors of 
technostress and technological self-efficacy.  
I used the following search terms and phrases, alone and in combination, to find 
relevant peer-reviewed articles: (a) retail; (b) retail employees; (c) retail front-line staff; 
(d) work technology; (e) innovative information and communications technologies 
(ICTs); (f) retail technology applications, stress development; (g) work-based stress; (h) 
retail employee stress; (i) technology-related stress; (j) technostress, general self-
efficacy; (k) technological self-efficacy; (l) employee performance; (m) employee 
training; and (n) employee productivity. I used the following databases: EBSCOhost, 
ProQuest, ABI/Inform Global, Science Direct, SAGE Premier, Emerald Management, 
and UMI ProQuest Digital Dissertation database. The EBSCOhost database was the most 
comprehensive source associated with business and technology.  
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The review of the literature included 185 articles, dissertations, and seminal 
works, 155 of which had publications dates between 2013 and 2018. In the review, I 
included two seminal sources (Bandura, 1977; Brod, 1982) and an additional 10 
contemporary sources related to the theoretical framework. Of the 185 references, 157 
articles were peer-reviewed and published between 2013 and 2018, which ensured that a 
minimum of 85% were peer-reviewed and had been published within 5 years of the 
anticipated completion of the study.  
The focus in the literature review was on the constructs related to technostress, 
technological self-efficacy, and employee productivity. The literature review unfolds in 
the following sections: (a) theory of general self-efficacy, (b) generalized self-efficacy in 
business technology, (c) predictors of generalized self-efficacy, (d) outcomes of 
generalized self-efficacy, (e) technological self-efficacy, (f) technostress, (g) technostress 
and employee productivity, (h) technostress and technological self-efficacy, and (i) 
outcomes of technostress. Throughout the literature review, I present a critical analysis 
and synthesis of varied viewpoints and compare and contrast the findings of previous 
researchers.  
Theory of Self-Efficacy  
Bandura’s (1978) general theory of self-efficacy is part of a social cognition 
construct (social learning). Self-efficacy refers to an individual’s ability and belief in self 
to perform a particular task and a reliable predictor of task performant for individuals. 
Creating a positive environment promotes self-efficacy among employees by increasing 
15 
 
the workers’ participation in the task. Bandura noted that positive self-efficacy helps 
build confidence in the employees’ ability to perform.  
According to social cognitive theory, employees’ trust in themselves, or self-
efficacy, impacts their work behaviors. Ozyilmaz, Erdogan, and Karaeminogullari (2017) 
collected data from 363 employees and their respective supervisors at a manufacturing 
organization in Turkey, measuring the relationship between self-efficacy for core 
operational tasks. Self-efficacy of the participants had significant positive effects on task 
performance. The results of the study suggested that the motivational value of trust in 
oneself is stronger when employees also had high trust in self; by contrast, low trust in 
oneself neutralizes the motivational benefits of self-efficacy (Ozyilmaz et al., 2017). The 
effects of self-efficacy on performance were stronger when the task was low in 
complexity (Ozyilmaz et al., 2017).  
Bandura (1978) identified four sources of self-efficacy. The first is enactive 
mastery or perceptions of ability in performing a behavior based on previous success or 
failure. Employees’ cognitive behaviors, as demonstrated in their success or failure in 
work abilities, provide a measure of enactive mastery.  
Ethical leaders can enhance followers’ self-efficacy through affective arousal and 
enactive mastery, which helps to increase the confidence of an employee to initiate, 
follow through, and sustain an action (Karim & Sarfraz, 2016). Ethical leaders care more 
about employees’ best interests and are likely to create a safe environment for employees 
to get direct feedback regarding their enactive mastery (D. Wang, Gan, Wu, & Wang, 
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2015). Transformational leaders leverage enactive mastery, ensuring certain behaviors 
grounded in self-efficacy (S. Y. Hassan, Bashir, Abrar, Baig, & Zubair, 2015).  
Enactive mastery of self-influences an employee’s self-efficacy and vice versa. 
Overall, the employee’s self-efficacy and can-do behavior influence their abilities and 
thus their performance. Self-efficacy stems from confidence, knowledge, and past work 
experience that employees model in repetitive tasks or apply to a new way of working. 
Employees with previous experiences and on-the-job successes exhibited more 
confidence to complete the similar task (high self-efficacy) than those who do not (low 
self-efficacy; Karim & Sarfraz, 2016).  
The second source of self-efficacy is vicarious experience or modeling, in which 
observation and the achievement or failure to complete a task shapes an individual’s level 
of self-efficacy. The process of training to increase levels of self-efficacy is possible 
through what Bandura (1977) classified as vicarious experience (the modeling of an 
experience with a clear outcome). Bakar, Ali, and Zaki (2016) concluded that leaders 
should incorporate cues of self-efficacy (vicarious experience) in training programs to 
boost the self-efficacy of employees, as vicarious experiences tend to be significant 
predictors of performance.  
Employees might watch others with experience performing a task to learn the 
steps involved. Then, the employee is capable of repeating the behavior (Bakar et al., 
2016). Modeling is most effective when the modeler has similar characteristics to the 
observer and when the modeler’s behavior produces clear and identifiable results 
(Bandura, 1978). A strong sense of self-efficacy emerges when the model successfully 
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achieves the goal of interest; in contrast, a decreased sense of self-efficacy results from 
the model’s failure to achieve the goal (Bakar et al., 2016). 
The third source of self-efficacy is verbal persuasion (Bandura, 1978). This 
source pertains to the verbal encouragement of others as well as employees’ own 
reinforcing self-talk that they can successfully perform a behavior. Verbal persuasion is 
less effective than enactive mastery or modeling, as the individual has not yet developed 
a schema, or internalized representation, of how to successfully perform the behavior. In 
the organizational frameworks, transformational leaders seek to engage employees in 
motivational strategies and encourage the application of past success or failures in 
learning new work (S. Y. Hassan et al., 2015). Employees who are influenced by their 
abilities and applicable knowledge of behavior in the workplace are likely to achieve 
success (S. Y. Hassan et al., 2015).  
The fourth source is physical/emotional arousal. Physiological and emotional 
states influence self-efficacy by affecting, among other factors, stress and anxiety levels, 
perceptions of ability, and self-confidence (Bandura, 1978). The development of self-
efficacy and its influence on behavior is a process, influenced by triadic determinism, or 
the interactions between the person and his/her environment (Bandura, 1978). D. Wang 
et al. (2015) concluded that performance accomplishments, which are personal 
mastery experiences, determine the highest level of self-efficacy for employees. 
Also, a person’s perceived efficacy predicts potential performance better than the 
individual’s level of past performance (D. Wang et al., 2015). Managers should 
develop consistent training programs linked to the overall objectives of the organization 
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and incorporate (a) mastery experience, (b) vicarious learning, (c) persuasion, (d) and 
psychological arousal (Bakar et al., 2016). 
Several authors researched and measured general self-efficacy and its impact on 
employee performance (Cumberland, Meek, & Germain, 2015; Rapp, Baker, Bachrach, 
Ogilvie, & Beitelspacher, 2015). In their study of retail salespersons, Rapp et al. (2015) 
determined that showrooming (the practice of examining merchandise or products in a 
store and then buying online for a lower price) is negatively associated with a retail 
salesperson’s self-efficacy and decreased performance. Rapp et al. (2015) concluded that 
a retail salesperson’s self-efficacy and performance increased as the retail salespersons 
become more confident in their role and develop coping strategies. 
Cumberland et al. (2015) found a significant correlation between general 
measures of self-efficacy and retail performance. Results indicated retail employees’ self-
efficacy and ability to perform held true regardless of the competitive or technological 
turbulence of the environment. Further, retail workers’ self-efficacy and performance was 
responsible for a large percentage of a firm’s revenue; therefore, workers with high self-
efficacy were the most effective employees (Cumberland et al., 2015). 
In a study of retail business, Domingues, Vieira, and Agnihotri (2017) examined 
the effect of goal setting and an employee’s learning orientation on the level of sales 
performance of the retail business. The study results from a multilevel hierarchical 
analysis of the participants indicated that transactional leadership (a style characterized 
by contingent reinforcement rooted in ulterior motives such as praise and rewards or 
negative corrective actions) had a positive link between learning orientation and sales 
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performance, whereas transformational leaders (who provide unrivaled motivational 
tactics and develop employees toward the optimization of self-efficacy) weakened the 
positive association between learning orientation and sales performance (Domingues et 
al., 2017). Other results indicated transformational leaders’ effectiveness influenced 
employees’ extra effort in completing a task (Seltzer & Bass, 1990). The results for 
initiation of self-efficacy indicated a positive relation to effectiveness of transformational 
leadership.  
The negative effect of transformational leaders involved the follower-dependency 
logic and overdependence on supervisory cues (Domingues et al., 2017). Additionally, 
the findings indicated that the level of self-set goals is an indicator of self-efficacy. The 
similarities between transformational and transactional leadership styles appear in the 
ethical and moral distinctions that separate the two styles and thus reveal a true authentic 
transformational leadership.  
In the business sector, greater emphasis on relationship technology has increased 
the importance of employee adaptability. Chatman, Caldwell, O’Reilly, and Doerr (2014) 
found that most employees were competent and willing to adapt to technological changes 
and perform under adverse circumstances in a stable workplace culture. Haddad and 
Taleb (2016) argued employees are better able to adapt when they have control over their 
learning of the new application. Employees with high self-efficacy perform better, are 
more persistent, and exert more effort in task completion. Chatman et al. (2014) found 
that capable employees adjust their behavior to varying personal demands when they see 
another person model the behavior. By contrast, employees with lower self-efficacy were 
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easily frustrated with challenging tasks, exerted less effort, and tended to give up easily 
(Haddad & Taleb, 2016).  
Bandura (1978) identified three types of assessments (appraisals) that mediate the 
relationship between each of the four sources of self-efficacy and motivation: (a) the 
analysis of task requirements, or the knowledge, skills, and behaviors needed to perform 
and achieve a goal; (b) the attributional analysis of experience, which pertains to an 
individual’s judgment of the specific degree of experience needed to achieve the goal; 
and (c) the assessment of available personal and environment sources and constraints that 
affect the achievement of a goal (Bandura, 2011). Breevaart, Bakker, and Demerouti 
(2014) examined the role of self-efficacy in mediating the relationship between self-
management training and job performance in Frayne and Geringer’s (2000) study. 
Breevaart et al. (2014) suggested that hopeful employees tend to be creative. General 
work-related self-efficacy of employees predicts creativity; however, managers who 
foster employees’ general work-related self-efficacy can provide specific outcomes of 
creative performance (Breevaart et al., 2014). 
The use of self-efficacy theory in empirical literature related to business 
management and information technology is growing, in part spurred by Gist’s (1987) 
seminal article denoting the implications of using self-efficacy theory in organizational 
leadership studies. Gist (1987) argued that the consistent link between self-efficacy and 
performance, as it relates to academic achievement, health, and health-related and 
prosocial behaviors, suggested numerous implications for organizational literature related 
to employee performance.  
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For example, business management and informational technology literature (e.g., 
Johri & Misra, 2014; Marinova, Peng, Lorinkova, Van Dyne, & Chiaburu, 2015; Shoji et 
al., 2016) supported the validity and utility of the social learning theory and the existence 
of strong links between task performance and self-efficacy. Self-efficacy beliefs are a 
central factor that influences the choices people make, their goals, the amount of effort 
they expend, how they persevere at a task in the face of difficulty, and the amount of 
stress and vulnerability they experience (Johri & Misra, 2014). Self-efficacy influences 
motivation. As such, individuals with high self-efficacy in certain domains continue to 
engage in domain-related behaviors they feel capable of achieving. In contrast, low self-
efficacy sometimes prevents individuals from performing a certain task and makes them 
less motivated to learn new tasks if they are unsure of their abilities. 
Bandura’s (1978) theory of self-efficacy is one of the most known and most used 
theories in empirical research. Scholars in the fields of education, psychology, and 
sociology have extensively relied on self-efficacy theory as a guiding theory. Self-
efficacy for individuals is critical to understanding thought versus action, and supporting 
people with behavioral changes. People who allow for positive verbal encouragement 
from others show a reduction in self-worth and therefore present a higher self-efficacy. 
The ability to minimize negative thoughts and keep a positive attitude while enduring 




General Self-Efficacy in Business Technology  
General self-efficacy (GSE) is an individuals' belief in their ability to perform 
well in a variety of situations and has been the subject of increased research attention 
(Lightsey et al., 2014). General self-efficacy is the belief that a person can inquire about 
the resources needed to deal with challenges. That is, general self-efficacy is a trait-like 
belief in one’s competence (Lightsey et al., 2014).  
The implementation of technology for professionals has had many benefits, such 
as information collaboration and increased response time worldwide (Shin & Eksioglu, 
2015). Moreover, individuals’ application or understanding of the new technology within 
the enterprise systems allows for improved productivity but requires changes to advanced 
systems (Shin & Eksioglu, 2015). The researchers also noted the lack of professional 
involvement in change management by some managers suggested a lack of usefulness. 
Thus, the loss of the potential benefits of the new system might have caused professionals 
to experience technostress because of the resistance to the new application of changing 
technologies (R. Hassan, 2014). Furthermore, the lack of self-efficacy in employees who 
use technology might cause professionals to experience technostress, and the individuals’ 
perception of their abilities to use new technology might result in a negative experience 
for professionals (R. Hassan, 2014). Observation of individuals’ self-efficacy when 
performing the technical tasks and efficiencies allowed management to envision the 
entire dynamics of their enterprise system (Issa & Isaias, 2014).  
Adil (2014) contended that change management is essential to establishing 
organizational readiness where all members share the commitment to change 
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management. Organizational leaders’ readiness for change varied based on how much 
each member valued and accepted the critical determinants of practical competencies 
such as (a) task management, (b) resource reliability, and (c) inferential aspects of the 
organization. Adil asserted that when organizational readiness for change is higher, 
business members are likely to (a) inaugurate the change, (b) apply a significant attempt, 
(c) explore greater stamina, and (d) exhibit more of reciprocal behavior. The 
underpinning goal of organizational leaders is to embrace the change efficiently and cost-
effectively while maintaining a competitive edge within the market enterprise (Adil, 
2014).  
Enhancing employees’ belief in their abilities to perform a particular task is a 
critical management strategy employed by transformational leaders (Mokhber, Tan, 
Vakilbashi, Zamil, & Basiruddin, 2016). Analysis of data from 100 Malaysian companies 
indicated a positive relationship between self-efficacy and transformational leadership 
(Mokhber et al., 2016). Transformational leaders exert influence by communicating and 
addressing their employees’ needs. and they inspire, motivate, and encourage employees 
by enhancing the value of their work and their abilities to perform tasks (Mokhber et al., 
2016). Strategies for enhancing the skillset of employees must incorporate a high level of 
self-efficacy in business organizations. Transformational leaders lead to enhance 
employee self-efficacy and exercise enactive mastery and verbal persuasion to convince 
employees of their abilities to perform a task (Bandura, 1977; Mokhber et al., 2016).  
Transformational leaders challenge employees and expose them to opportunities 
to experience mastery and self-worth. Transformational leaders emphasize high 
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expectations from employees regarding work fulfillment and bottom-line productivity 
(Mokhber et al., 2016). The Pygmalion effect, according to Gist (1987), is a phenomenon 
that results in an employee’s enhanced performance because the positive influence of 
others leads to enhanced self-efficacy. Transformational leaders can enhance the self-
worth of their employees by emphasizing the importance of self-belief. Thus, a strong 
sense of self-worth might lead to higher self-efficacy and a sense of self-confidence 
(Mokhber et al., 2016).  
Transformational leaders also enhance performance and commitment by 
employees (Mokhber et al., 2016). Self-efficacy might serve as an antecedent of work-
engagement, which, according to Xanthnopoulou, Bakker, Demerouti, and Schaufeli 
(2009), is positively related to employee work performance. Research with employees 
revealed a strong correlation between efficacy awareness and operation (Gist, 1987; 
Mokhber et al., 2016). Intervention by transformational leaders influences self-efficacy in 
employees, thereby empowering employees to perform tasks more competently.  
Organizations and leaders attempt to maintain success (Mesterova, Prochazka, 
Vaculik, & Smutny, 2015). One critical variable is leadership effectiveness. The aim of 
this research is to examine the role of a leader’s self-efficacy from the perspective of their 
employees. Recently, researchers have become interested in the term general self-efficacy 
(Mesterova et al., 2015). General self-efficacy theory differentiates among individual 
employees and their ability to view themselves as capable of completing a task. General 
self-efficacy is a motivational trait; as applied to leaders, general self-efficacy refers to 
their beliefs in their general ability to guide (Mesterova et al., 2015). 
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On the basis of the theory of self-efficacy, leaders with greater self-efficacy are 
more effective leaders, because leaders must exert greater efforts to fulfill their roles 
across broad perspectives and to persevere when they face challenges. Thirty-two Czech 
leaders and 604 employees participated in a study of leadership self-efficacy (Mesterova 
et al., 2015). The results of the relationship of self-efficacy to transformational leadership 
did not support the theory of general self-efficacy. Based on the results, highly effective 
leaders seemed overly capable, so employees left the important work decisions to their 
leaders; therefore, high self-efficacy among leaders had a negative impact on employees’ 
work performance (Mesterova et al., 2015).  
For an employee, understanding self-efficacy and the flexibility to try a task under 
various conditions builds a body of knowledge that increases the ability to perform the 
task and the self-efficacy to believe in the ability to do the task (Mesterova et al., 2015). 
An individual might influence human behavior through personal self-efficacy and 
environmental influences. General self-efficacy is the belief in the individuals’ ability to 
complete a challenging task in business technology, and high employee productivity is a 
necessity. The implementation of new technology caused technostress for users in 
applying the new changes. The commitment level of employees and readiness for change 
also affects the competitive edge of the market enterprise. Regardless of the person's 
status, employees need to know their work value. When employees understand their 
worth, their self-efficacy levels increase and in turn produce higher productivity ratings.  
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Predictors of General Self-Efficacy  
Scholars (e.g., Jaiswal & Dhar, 2015; Jerusalem & Mittag, 1995) applied 
Bandura’s (1978) theory of self-efficacy to examine the antecedents of employees’ 
generalized self-efficacy beliefs in a stressful environment. Findings from these studies 
provided information on the key predictors (i.e., enactive mastery, modeling, verbal 
persuasion, and physiological/emotional states) of self-efficacy among employees.  
Jerusalem and Mittag (1995) evaluated the theory of self-efficacy and examined 
the predictors of generalized self-efficacy in life transitions. The researchers examined 
whether the two sources of self-efficacy, enactive mastery and physiological/emotional 
states, influenced general self-efficacy among 124 German young adults (mean age of 25 
years) experiencing a life transition. Jerusalem and Mittag found that enactive mastery, 
defined as prior failed experiences, did not significantly influence a person’s sense of 
generalized self-efficacy. However, the researchers documented a significant association 
between the physiological/emotional cue of perceived stress and generalized self-efficacy 
in these 124 individuals. The researchers also found that, as age increased, generalized 
self-efficacy in the face of life transitions decreased. This finding emphasized the 
argument made by scholars (e.g., Gist & Mitchell, 1992; Johri & Misra, 2014) that 
factors other than the four Bandura (1978) identified might influence self-efficacy.  
Jaiswal and Dhar (2015) evaluated the theory of self-efficacy and examined the 
predictors of general self-efficacy in the use of creative technology. Findings indicated 
enactive mastery of a prior failed service of innovation did not significantly influence an 
employee’s self-efficacy when implementing new creative ideas. Jaiswal and Dhar 
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contended that employee creativity might strengthen through high creative self-efficacy. 
The environment and leadership support of creative innovation must be high.  
Verbal persuasion was more effective among employees with high self-efficacy 
(Jaiswal & Dhar, 2015). More specifically, employees with higher creative self-efficacy 
were more likely to mobilize their creative potentials into creative outcomes. Results 
from these studies (Jaiswal & Dhar, 2015; Jerusalem & Mittag, 1995) suggested that 
physiological/emotional states might be most influential, and the enactive mastery is less 
influential in generalized self-efficacy among employees. Furthermore, factors (e.g., age) 
other than the four cues identified by Bandura (1978) might influence job-based 
generalized self-efficacy beliefs.  
From a theoretical point of view, personal resources and environmental 
constraints differ within the stages of generalized self-efficacy. Individual beliefs about 
self-efficacy serve as a key concept that impacts the environmental demands of stress and 
managing difficult circumstances of life transitions (Jaiswal & Dhar, 2015). Individuals 
who had navigated difficult transitions displayed higher self-efficacy than those who had 
not. A high sense of self-efficacy makes life less stressful, whereas strong distress might 
accompany low self-efficacy. The environment and support of leadership strengthen a 
creative self-efficacy in individuals. Verbal persuasion of individuals specifically 
identified a high creative self-efficacy (Jaiswal & Dhar, 2015). The role of innovation 
and creative self-efficacy among employees’ provided direction for leadership to design 
programs for improved worker creativity.  
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Outcomes of General Self-Efficacy  
General self-efficacy is the belief in one’s competence to attempt a difficult task 
and to cope with adverse situations (Bandura & Wessels, 1997). People with high self-
efficacy choose to perform more challenging tasks; they set higher goals and stick to 
them. Highly self-efficacious people invest more effort than those with low self-efficacy 
(Bandura & Wessels, 1997). When setbacks occur, individuals might recover quickly and 
remain committed to their goals. Thus, self-efficacy is an essential element in coping 
with the challenges and demands in any situation (Bandura & Wessels, 1997). 
Cherian and Jacob (2013) argued that individual measurements of job 
involvement and organizational commitment had little impact on employees’ work 
productivity. In addition, an individual’s commitment to their career allowed for 
improvements in work skills and performance (Blau, 1989). Cherian and Jacob (2013) 
noted evidence linked to employee self-efficacy and productivity allowed individuals to 
resolve issues using advanced technologies such as new software. Cherian and Jacob 
further mentioned self-efficacy as applied to work productivity had a positive effect on 
employees with high self-efficacy.  
Ubale and Dhabe (2019) noted employees’ self-efficacy in small and medium 
enterprises (SMEs) presented a challenge during implementation of new business process 
reengineering (BPR) technology tools. The BPR is the analytical redesign of workflow 
structures within an enterprise (Ubale & Dhabe, 2019). The success of integrating the 
BPR model resulted in a significant reduction in cost or cycle time. Specifically, India’s 
enterprise and leaders challenged the building of robust infrastructure to improve their 
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business structure. However, the implementation of the BPR model can strengthen 
business operations and management to be more efficient and competitive (Ubale & 
Dhabe, 2019).  
Ubale and Dhabe (2019) noted that individuals’ self-efficacy and vicarious 
experiences improved employees’ performances. The pairing of individuals with similar 
backgrounds was successful at raising self-efficacy in employees. Ubale and Dhabe 
contended that the constructs of self-efficacy theory are a key determinant of individuals’ 
ability to accept the new technology to increase productivity and become technically 
ready within the SME. Thus, the industry’s managers’ productivity and technical 
readiness could show a positive relationship between self-efficacy and employee 
productivity (Ubale & Dhabe, 2019). 
A central tenet of Bandura’s (1977) social cognitive theory is general self-
efficacy, people’s belief and confidence that they can succeed or produce a desired 
outcome at a high level of self-efficacy. The theoretical underpinning is that individuals 
with a well-developed sense of higher work self-efficacy behavior are more likely to 
perform successfully in the work environment. Previous researchers documented a 
correlation between self-efficacy and the ability to cope with the workload (Cherian & 
Jacob, 2013; Ubale & Dhabe, 2019).  
Technological Self-Efficacy  
Computer expansion applies not only to the user’s capabilities and skills but also 
to the many software applications included in the 21st century computer environment 
(Tarafdar et al., 2014b). One widely researched technological version of self-efficacy is 
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computer self-efficacy and its effects on user’s ability. A review of the literature related 
to technological self-efficacy was specific to issues with (a) computer anxiety, (b) ability 
to use a computer, and (c) employee productivity with new technology. Technological 
self-efficacy is the belief in one’s ability to perform a technological task with a successful 
outcome (Tarafdar et al., 2014b).  
The technological innovation of professionals can increase the levels of 
productivity and efficiency in territories like retail supply-chains (Mirkovski, Lowry, & 
Feng, 2016); however, when low levels of technological self-efficacy existed, the retail 
supply-chain employees became resistant to change within the organization. Therefore, 
low self-efficacy and resistance to change in the technology of retail supply-chain 
professionals subsequently can lead to stress in technology (Mirkovski et al., 2016). In 
addition, S. Wang and Wu (2008) noted a significant relationship between the members 
who had higher levels of self-efficacy. Members who had extreme levels of self-efficacy 
applied distinctive strategies, such as high order thinking skills and training, toward their 
proficiencies. 
Mirkovski et al. (2016) emphasized employees’ level of technological self-
efficacy could lead to retail supply-chain professionals mastering constant innovative 
changes within an organization. These findings are vital to understanding the impact of 
innovative self-efficacy and how technostress affects employee productivity. The results 
of this study could determine whether self-efficacy mediates a relationship between 
technostress and employee productivity among retail supply-chain professionals in the 
state of Florida.  
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In summation, the implementation of technological innovation can lead to 
technostress for professionals who display low self-efficacy. Employee performances 
might serve to reinforce both positive and negative feelings about technology. In 
addition, technological self-efficacy might play an important role or decision to accept 
the technology and ultimately in the performance of the task (Mirkovski et al., 2016).  
Technostress  
Users’ dependence on technologies and business leaders’ quest to incorporate 
such technologies for business processes increased dramatically (Srivastava, Chandra, & 
Shirish, 2015). The surge in technology for work processes is demanding employees 
adapt to new applications and workflow functions (Tarafdar et al., 2014b). As business 
use of technologies become increasingly complex, employees found it difficult to cope 
(Tarafdar et al., 2014b). Research into the cognitive responses to the stressors of 
technology use in the work environment is known as technostress (Ragu-Nathan, 
Tarafdar, Ragu-Nathan, & Tu, 2008; Tarafdar et al., 2014a).  
Brod (1984) defined technostress as the mental stress experienced by an employee 
due to the use of information and communication technology (ICT) in a work 
environment. Brod noted the research in the study would enhance the understanding of 
technostress, technological influence of control, and performance. Brod extended the 
research to focus more on the measurements to reduce technostress and practical ways 
managers must employ to cope with technostress. Specifically, Brod (1984) noted the 
effects of technostress on employee productivity and explored how to cope with the 
negative aspects of technostress. 
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The examination of technostress and the factors that create an inhibitive stress 
within a firm is rooted in a cognitive paradigm wherein stress emerges as a 
phenomenological process rooted in individuals’ demands of the environment. Therefore, 
the use of information and communication technology (ICTs) might cause an increase in 
stress when the users’ level of competency is minimal, thereby threatening the users’ 
well-being (Fuglseth & Sørebø, 2014). In 1982, Brod indicated that technostress occurred 
in professionals when work-related task caused distress when using technology. As a 
result, productivity diminished, and the negative effects began in professionals.  
Technostress for professionals leads to reductions in production caused by 
reduced use of technology. Most users’ lack of control of technology was not able to 
make necessary modifications to decrease technostress, which resulted in the retraction of 
technology usage. Brod (1982) further contended that those who used new technology 
experienced increased information overload in their learning curve. The intensification of 
issues materialized by the poor internal abilities to solve problems, low levels of efficacy 
of internal control, and external social controls associated with technology. 
Professionals experience high levels of technostress when employees’ 
competency levels in information technology (IT) systems are insufficient (R. Hassan, 
2014). A professional’s incompetency in IT means the user is deficient in the skills 
required to implement the demands of the new technology. R. Hassan (2014) indicated 
that increased work stressors might lead to a decrease in productivity. Moreover, verbal 
input from managers might also influence employees through encouragement or 
discouragement about their abilities (Abad, Golshani, Imamipour, & Hassani, 2016). The 
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self-efficacy theorists Bandura and Whalen (1966) noted the most efficient way to 
enhance technological expertise is to cultivate a strong sense of self-efficacy. Thus, the 
mastery of technological self-efficacy is attainable for professionals with a high level of 
technological self-efficacy skills.  
R. Hassan (2014) found that individuals with specific abilities to perform a task 
have a greater sense of technological testing for usability and a key component of the 
organization’s implementation process. Issa and Isaias (2014) reported the testing process 
of new systems’ usability was a crucial factor in the information systems management, 
human, and computer interaction. Issa and Isaias (2014) confirmed that the measure of 
the Institute of Electrical and Electronics Engineers’ (IEEE) usability was the ability to 
learn and operate a new system or component with ease. The International Standards 
Organization of Managers argued that a usability scale of technical components must 
measure and meet three criteria for users: satisfaction, effectiveness, and efficiency of 
components (Issa & Isaias, 2014). Researchers concluded that usability testing in a 
laboratory differed from the usability system in the workplace (Issa & Isaias, 2014). 
In summation, technology use in the work environment and the mental stress 
induced by ICT comprises technostress. Brod (1982) found that technostress causes some 
negative impact on productivity, and technostress might threaten users’ well-being. The 
individuals’ lack of technological control might result in the retraction of technology. 
Professionals obtain mastery of technological self-efficacy with high levels of 
technological self-efficacy skills.  
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Technostress and Employee Productivity 
Few studies had examined the relationship between technostress and employee 
productivity among service providers (Issa & Isaias, 2014; Shin & Eksioglu, 2015). The 
definition of employee productivity is the input ratios and efficiencies measured and 
observed by the maximum potential of outputs obtained from inputs (Shin & Eksioglu, 
2015). Productivity for employees equals outputs with limited input resources, and 
productivity is a useful measure for comparing similar organizations (Shin & Eksioglu, 
2015). In the National Retail Federation Annual Report, Vlachos (2014) suggested that 
several indicators challenged the measurement of retail productivity [key performance 
indicators (KPIs), sales, customer returns, labor costs, inventory turnover ratios, return on 
capital exchange, gross margin return on investment, and inventory-to-sales] because of 
the intangible outputs and inputs characteristics. Therefore, maintaining high productivity 
is key to the maintenance of high profitability on a long-term basis. 
Numerous industries have adopted the use of item-level RFID tagging (Vlachos, 
2014). RFID is a technology that uses tiny computer chips to track items from a distance. 
In addition, the European Union Commission adopted the tracking device of RFID for 
quality and safety measures of the food and beverage industries. Parreño-Marchante, 
Alvarez-Melcon, Trebar, and Filippin (2014) noted that the RFID system improved 
inventory operations, supply-chain efficiencies, and productivity of retail corporations. 
Conversely, many organizations are uncertain about the RFIDs’ ROI. Shin and Eksioglu 
(2015) noted that most small and medium enterprises (SMEs) perceived the investment in 
the RFID technology as risky, while larger enterprises enjoyed the economy of scales. 
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For SME managers, the implementation of new technology like the RFID is cost-
ineffective because of the initial up-front cost.  
Over the last two decades, the need for technology has rapidly increased for 
business use (Forsythe & Ahmadian Fard Fini, 2018). Retailers and suppliers are under 
pressure to deliver more goods and stay competitive. For example, if a problem occurs 
within the supply chain, the delay might cause the retailer to risk losing consumers. 
Saravanan, Raj, Nalawade, and Seetharaman (2018) argued for using cloud-based 
software to track and manage inventory in real time. The software allows retailers to 
respond to the latest demand signals in real time. Saravanan et al. posited the use of an 
RFID tag allowed for tracking inventory and stock levels. In addition, the supply-chain 
management movement allowed managers to locate the merchandise and inventory 
volume from all operational levels for informed business decisions. Thus, a more precise 
level of inventory visibility ensured product location in the supply-chain.  
Most organizational managers aspired to be competitive and maximize their ROI 
from technology through employee productivity. Vlachos (2014) revealed that 
organizations must plan in three key areas: (a) efficiency, (b) asset utilization, and (c) 
consumer response. Further, a firm must understand their current processes and 
performances such as a warehouse management system (WMS) integrated with an 
inventory management system (IMS) for the sake of efficiency; these measures allow for 
a reduction in operating cost and improved employee productivity (Vlachos, 2014). The 
best approach for management is to ask the financial agents how to approach the return 
and calculate the investments’ implementation of the technology.  
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Vlachos (2014) posited that the more precise and realistic the goals of innovation, 
the better the ROI. Specifically, managers applaud improved customer service and 
response time from a time management system (TMS) or a reduction in operation costs 
from a new WMS system. Thus, a firm without the capabilities of a baseline and 
subsequent measures of ROI might become deficient. 
Cui et al. (2014) reviewed whether RFID is a complex technology that leads to 
higher levels of ROI and benefits when a high level of collaboration among supply-chain 
members is present. The specific measurements of ROI depend on the specific 
applications employed, but most supply-chain baselines are centered on cost savings, 
revenue generation, or other quantifiable operational improvements (Cui et al., 2014). For 
example, operations-oriented systems like a WMS, TMS, or procurement-automation 
system of supply-chain management could focus on administration expenses, greater 
input, inventory returns, or labor productivity of employees. The costs for each area are 
measured against the baseline, as established by the ROI assessment.  
Using technology such as RFID systems with suppliers is a fundamental factor in 
the supply chain, and choosing the right technology might affect a positive ROI (Vlachos, 
2014). Before implementing the RFID new technology, enterprises, partners, and 
industries must establish a need. Other factors such as the deployment of RFID 
technologies within the entire supply chain would allow for shared cost with easier 
implementation procedures, which allow manufacturers and retailers to maximize profit 
share and minimize cost. For example, Walmart employed 100 large suppliers to 
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integrate RFID systems at the pallet and cast levels of procurement in 2005 (Shin & 
Eksioglu, 2015). 
Determining employee productivity is essential for organizations to determine if 
an RFID investment is necessary. Shin and Eksioglu (2015) disclosed several studies that 
correlated labor-cost savings to improved employee productivity with the adoption of the 
RFID technology. Measuring productivity is a challenge for most retail industries 
because of the lack of consensus about the proper measurements for retail supply-chain 
inputs and outputs. Large retail outputs measure the gross value added for each 
employee. Therefore, a retail manager’s output is spatially disaggregated and networked.  
The efficiency of large suppliers is a critical factor affecting employee retail 
productivity. From a labor perspective, the input measurements include the number of 
hours worked and employees’ wages. According to Shin and Eksioglu (2015), research is 
limited on the relationship between information technology (IT) investment and financial 
performance in the retail industry; however, results indicated an indirect effect on the 
financial performance through inventory management from the IT investment (Shin & 
Eksioglu, 2015). Total production is the monetary value of all goods and services 
produced annually. The hours produced by employees and fixed assets are commonly 
used to generate productivity and capital inputs.  
Companies sometimes assume the RFID technology could decrease operational 
cost and increase employee productivity (Shin & Eksioglu, 2015). The adoption of RFID 
does not necessarily show a return on investment. The gap between RFID and non-RFID 
users of 0.004% is not necessary for RFID technology investment. Thus, the RFID 
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technology of retail supply-chains might allow for more efficient systems (Shin & 
Eksioglu, 2015).  
The literature reviewed contained arguments of the supply-chains firms’ 
dominance in technology implementation and the availability of support. Professionals 
used complex technologies such as RFID, enterprise resource planning (ERP), electronic 
data interchange (EDI), and numerous other types of technologies in the daily functions 
of the supply-chain industry (Farahani, Rezapour, Drezner, & Fallah, 2014). ERP is a 
large-scale software program designed for modern businesses; the program allows for 
communication between a business’s departments and the internal functions and data. 
The EDI is the transfer of data from one computer system to another by a standardized 
message formatting, without human intervention.  
Moreover, one investigator noted the attitudes in the United States regarding 
technology integration in the retail supply-chain industry accounted for increased 
standards of ROI production and employee productivity (Müller-Stewens & Möller, 
2017). The complexity of RFID, ERP, and EDI technologies correlated with increased 
levels of technostress in numerous studies (Tams, 2015). The findings indicated 
significant levels of technostress in professionals who use large volumes of technology, 
as reflected in the problem statement. It is necessary to determine if an individual’s lack 
of self-efficacy in technology contributes to technostress in employees of the supply 
chain industry.  
In addition, individuals’ lack of self-efficacy regarding technology caused 
professionals to experience anxiety, anger, and discernment with technology because of 
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the uncertainty of new and changing technological systems (Korsakienė, Stankevičienė, 
Šimelytė, & Talačkienė, 2015). Many professionals with a poor attitude towards 
technology in the retail supply industry were at a disadvantage from their firms’ 
perspective because retail-supply industries were consistently changing, and the 
implementation of technologies was necessary for retail managers to include all 
professionals in the decision process or updates of enterprise systems (ES). 
The inclusionary process of all professional workers was essential for determining 
a relationship between constant technology changes and technostress in retail employees. 
Organizations measure employee productivity by the maximum outputs obtained from 
the inputs. The integration of a retail tracking device is an example of an improved tool 
used for employee productivity. Employee productivity is maximized by the ROI and 
measuring productivity is a challenge for most retail industries. The increased rate of the 
introduction of new technology and the lack of self-efficacy over the technology for 
professionals would provide a source of technostress for employees. 
Technostress and Technological Self-Efficacy 
Few studies addressed the relationship between technostress and technological 
self-efficacy among service providers (Ragu-Nathan et al., 2008; Tarafdar et al., 2015). 
The examination of technostress and factors that create stress within a firm is rooted in a 
cognitive paradigm wherein technostress emerges as a phenomenological process 
involving individuals’ demands on the environment. Therefore, the use of ICTs can cause 
a rise in technostress when the users’ level of competency is minimal, and this deficiency 
threatens the users’ well-being (Fuglseth & Sørebø, 2014). In 1982, a study by Brod 
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indicated that technostress occurred in professionals when work-related technological 
tasks caused distress. As a result, productivity diminished, and the negative effects began 
in professionals.  
Technostress is a phenomenon that includes a condition of stress related to use of 
information and communication technology (Tarafdar et al., 2015). Technostress is also 
an inhibitor of adaptation resulting from employees’ inability to cope with or use ICTs 
(Ragu-Nathan et al., 2008). Technostress inhibitors are circumstances of ICT issues that 
cause job related stress among employees in a firm. For example, the frequent updates of 
software and hardware, information overload, and unexpected non-connectivity became 
problems. In this study, I provided an analysis of the complex factor of technostress as 
mediated by technological self-efficacy of individuals and the related outcomes.  
One factor of technology stress is technological complexity, which refers to the 
inherent quality of ICT that causes employees to exhibit incompetency with the constant 
changes in technology that manifest in various conditions and cause difficulties in 
employee productivity. Few researchers had examined technostress specifically with 
reduced job performance, which is a key factor of organizational environment (Tarafdar 
et al., 2015). The level of task difficulty also affects the performance of the individual, 
and reduced efficacy might result in poor outcomes, increased mistakes, and accidents. 
Thus, the impact of technostress can adversely affect the overall performance of 
employees’ use of technology to accomplish tasks (Tarafdar et al., 2015). 
Tams, Thatcher, Grover, and Pak (2015) noted self-efficacy and technological 
complexity of work industries contributed to technostress of employees. Similarly, Khan, 
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Rehman, and ur-Rehman (2016) cited a connection between technostress and job 
satisfaction as a pivotal role of employee productivity enhancement. Consequently, 
Chesley’s (2014) evaluation of work content pointed to technological innovation as a 
vital point linked to work stress levels of employees. However, Chesley found unrelated 
ICT usage was a reduced response to work use of ICT, which improved employee 
productivity. In contrast to the reports by Khan et al. (2016) and Chesley (2014), other 
researchers linked excessive work-related stress with evidence of continuous 
restructuring (Connell, Gough, McDonnell, & Burgess, 2014; McVicar, 2015). Thus, 
changes in organizational structure led to stress-related problems in employee 
productivity, performance, turnover, absenteeism, and health issues (Connell et al., 2014; 
McVicar, 2015; Tsiga, Chong, Pu, & Teh, 2017).  
Results of previous research of technostress noted that stress hindered one’s use 
of technological units because of the complexity associated with the technology (Hung, 
Chen, & Lin, 2015). Once the end users gained confidence and exposure to the new 
technology, technostress levels became stable. Opposing viewpoints from Hung et al. 
(2015) suggested that techno-overload of complex technology led to improved employee 
productivity.  
Individuals who engage in self-coping methods demonstrated lower levels of 
technostress, regardless of low levels of vicarious experiences and high levels of 
workload (Tallodi, 2015). Individuals who had high levels of technological self-efficacy 
and coping methods for the problem-solving methods had low levels of stress. Chen, Li, 
and Leung (2016) noted individuals with high internal self-efficacy were not receptive to 
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a managers’ influence. By contrast, Chen et al. (2016) asserted the external vicarious 
experiences of individuals contributed to the individuals’ outcomes. A person with low 
self-efficacy were more passive, less motivated, and in need of guidance to succeed. 
Hsia et al. (2014) noted highly motivated individuals with an internal locus of 
control were able to control the outcomes of their use of technology. Individuals who 
possessed internal self-efficacy accepted and used new technology to solve work-related 
issues. Conversely, Hsia et al. (2014) noted that individuals with external self-efficacy 
might focus more on the difficulties of using the new innovative technology. Further, 
individuals’ who demonstrated low self-efficacy might contribute to technostress in new 
technology.  
In short, the topics of technostress and technological self-efficacy had received 
much attention in research that had explored the impact of individual levels of 
performance and attitudes. Technostress occurs in professionals when work-related 
technology causes distress. Technostress is an inhibitor of circumstances related to ICT 
issues. Technostress is the negative link between individuals and their accommodation of 
new technologies. The complexity of technology might cause difficulties in employee 
productivity. An individual’s self-coping methods are pivotal for solving problems and 
minimizing stress. Technostress is a result of altered habits with the complication of an 




Outcomes of Technostress in Information Technology 
Information technology is the power behind a new economic revolution of tools 
for productive workers (D’Arcy, Gupta, Tarafdar, & Turel, 2014). According to the 
World Economic Forum Report, nearly 6 million IT jobs exist, and IT firms strive for 
higher productivity than their competitors (D’Arcy et al., 2014). However, the era of 
human frailties began to slow the progress of digital technologies. One implication of 
technostress is the same qualities that make IT useful reliability, user-friendly, and fast-
paced also undermine employee productivity and well-being (D’Arcy et al., 2014).  
IT work environments are contractual jobs with low security with high 
compensations (D’Arcy et al., 2014). The working IT employee is susceptible to high 
strains, uncertainty, lack of training, and an imbalance of work tasks. IT firms seek highly 
involved individuals who remain a part of the team. The advantages of employee 
commitment are less absenteeism, more willingness to share and make sacrifices, and less 
likelihood to resign from the firm. In addition, individuals’ high commitment to their 
organization also indicated high loyalty and low technostress, high productivity, and a 
willingness to accept change (D’Arcy et al., 2014).  
Pervasive and near-continual use of organizational IT systems take a toll on 
employee health (D’Arcy et al., 2014). Individuals experience IT technostress for a 
variety of reasons. Individuals feel forced to multitask rapid devices to feed into real-time 
use, and short technology cycles for IT vendors allow for constant changes and interface 
functionalities without much help-desk support. In surveys of 600 computer-users, 73% 
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of professionals worried that refraining from constant connectivity would put the 
employee at a disadvantage at work (D’Arcy et al., 2014). 
The complex user interfaces do not fit within the scope of task, and workflows are 
an additional source of technostress, because the employee creates the work overload 
when in use (D’Arcy et al., 2014). A study based on healthcare IT applications in the 
context of hospital care delivery processes found that physicians juggled different screens 
on their monitors to access pertinent data of patients. Most physicians complained of the 
complexity and extra work of managing numerous screens. As a result, the employees 
suffered from more technostress (D’Arcy et al., 2014). 
Ironically, many employees also felt addicted, as indicated by previous studies of 
stress-causing technologies (D’Arcy et al., 2014). In a study of mobile e-mail users, 46% 
of professionals exhibited medium to high addition to technostress. Employees spent time 
responding to e-mails from home, while commuting each day, and during vacation time. 
On the other hand, IT managers allowed employees to use social media networks while 
working on the job (D’Arcy et al., 2014). 
Khan et al. (2016) explored the association between technostress and performance 
in technology and found that job performance plays a pivotal role in work productivity. 
Atanasoff and Venable (2017) reported that new technology implementation had a 
negative effect on employees’ mental and physical health, performance, and productivity. 
On the other hand, Chesley’s (2014) assessment of work and personal IT usage pointed to 
the link between technological innovation and employees’ level of technostress. 
However, Chesley found the personal use of IT allowed for reduced negative effects of 
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work use and improved performance. By contrast, Atanasoff and Venable (2017), 
Chesley (2014), and other researchers linked stressful work environments to continuous 
restructuring of organizations (Connell et al., 2014; McVicar, 2015). The findings 
implied unstable work environments might lead to technostress associated with job 
productivity (Connell et al., 2014).  
As with many additions, employees’ desire to stay stimulated became harder to 
satisfy. Over time, employees seek more ways to stay IT stimulated and productive. 
Employees must multitask streams of information from different devices in real time. 
Complex technology users experience work overload due to added features within the 
technology. Moreover, employees’ addiction to IT over a 24-hour period, especially with 
mobile e-mail users, persists as a trend and could lead to health issues for the employees.  
Summary and Transition 
Technology plays an essential role in today’s world. Technology is also important 
for people who are equipped with 21st-century skills who seek success in the technology-
rich environment and future endeavors. In recent years, numerous entities have put time, 
energy, and resources into building technological capacity into global industries with the 
hope that doing so will produce employees who can not only survive but also thrive in 
today’s tech-savvy market. 
Technological advances have created opportunities for employees to enhance 
their learning and integrate technology as a resource. Using technology as a resource 
enables employees to create a useful significant and relevant working experiences and 
challenges employees to problem solve and think critically. These skills are necessary for 
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employees to stay competitive in the workforce. Many employees today are digital 
natives, people who grew up surrounded by digital media, and they exhibit a unique set 
of characteristics that managers must consider as they work to maximize employee 
productivity. Employees cannot and will not integrate technology in the workplace if they 
lack self-efficacy to use technology effectively; thus, it is imperative that management 
seek multiple ways to increase employee self-efficacy with regard to technology 
integration.  
Although self-efficacy is a behavior of the decision to use technology, a need 
remains to identify factors that affect employees’ technological self-efficacy and how 
best to use their resources to develop the best product possible. Measuring employees’ 
level of technology has been done, but factors influencing employees’ level of 
technological self-efficacy must be examined. By identifying factors that play a role in 
developing employees’ technological self-efficacy, managers can focus their efforts to 
better equip employees with the skills needed to increase productivity in the workplace.  
Stress management is useful when technological innovation occurs. Tarafdar et al. 
(2015) contended that new technology allows for improved productivity and found that 
the technological changes sometimes came at the cost of losing valuable employees. The 
new technological innovation required individuals to develop a high technological self-
efficacy to understand the developments (Tarafdar et al., 2015). However, the 
implementation of stress management programs allowed for individuals to receive help 




The research by Tarafdar et al. (2015) indicated that without a coping strategy 
program, professionals sought other less stressful environments in which to earn a living. 
The results showed workplace stress afflicted professionals, and this stress led to job 
dissatisfaction and reduced productivity. Consequently, professionals diagnosed with 
stress-related illnesses led to expensive lawsuits and negative publicity for organizations. 
Tarafdar et al. (2015) argued once individuals became familiar with the new technology 
and mastered its use, there was little difficulty in final adoption, which signified that 
suitable training of end-users resulted in reduced fears of new technology. 
The material in Section 1 included an overview of the background of the study 
problem, a review of the business problem, and the purpose of the study. Section 1 also 
included discussions of the nature of the study with the research question and hypotheses, 
the theoretical framework, operational definitions, assumptions, limitations, and 
delimitations. Last, Section 1 contained a critical analysis and synthesis of the literature 
sources and a critical review of the literature related to the study’s variables: (a) 
employee technostress, (b) technological self-efficacy, and (c) employee productivity.  
In Section 2, I address the nature and structure of the research study, clarifiy the 
role of the researcher, describe the participants, and outline the research method and 
design. I provide justification for the selection of the population and sampling method, a 
description of the survey instrument, techniques, and analysis methods. Finally, I 
examine the reliability and validity of the procedures of the study. In Section 3, the data I 
present contains (a) an overview of the study, (b) study findings, (c) application to 
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professional practice, (d) implications for social change, (e) recommendations for action 




Section 2: The Project 
Front-line retail staff largely mediate the customer experience (Accenture, 2017). 
The use of innovative work technologies can enhance associates’ existing technological 
knowledge and skills, increase their job satisfaction and organizational commitment, and 
thereby improve productivity (Deloitte, 2017; Jena, 2015). In contrast, the introduction of 
ICTs without adequate employee training can extract a human cost in the form of 
technostress (Accenture, 2017). Additional work-related limitations might compound that 
stress. The majority (>65%) of front-line staff had a high school diploma or equivalent, 
while one-fourth had less than a high school education (Aspen Institute, 2017). Almost 
three-fourths of retail workers exhibit very poor digital problem-solving skills (Bergson-
Shilcock, 2017). Because of these limitations, retail employees might be more prone to 
develop technostress, which is a type of work strain resulting from the inability to 
effectively manage and cope with ICT-work-related practices and procedures (Tarafdar et 
al., 2007). 
Purpose Statement 
The purpose of this quantitative correlation study was to examine whether a 
relationship exists between employee technostress and employee productivity and if 
technological self-efficacy mediates the relationship. The independent variable was 
technostress, the mediating variable was technological self-efficacy, and the dependent 
variable was employee productivity. The targeted population consisted of 112 retail 
supply-chain employees in the state of Florida. The implications for positive social 
change included the potential to break the cycle of stress-related issues and provide a 
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quality work life for employees. A positive work environment can contribute to job 
retention, which in turn can contribute to a healthy local economy. 
Role of the Researcher 
As an experienced professional in the retail industry, I experienced the 
technological advances described in this study. As a former business retail manager, I 
encountered professionals who displayed symptoms of technostress as described by 
previous researchers (Chesley, 2014; Tams, 2015; Tarafdar et al., 2014b). As the 
researcher in this quantitative study, my role was to collect, analyze, and interpret the 
data to test the hypotheses and answer the research question (Daigneault, 2014).  
I had direct knowledge of (a) the retail supply-chain industry, (b) employee stress 
with technology, and (c) employee productivity. From March 2009 until March 2010, I 
lived in the geographic area of the study (Florida) and worked as a manager in a retail 
environment. I have never previously conducted a formal academic study; however, I 
possess a broad understanding of the retail supply industry. I am familiar with metrics to 
measure employee technical knowledge and employee productivity. The service metrics 
included the overall customer satisfaction with a specific service, the cost of a specific 
service transaction, and the time to complete a specific service transaction. Though I am 
still a resident of Florida, I am not an employee of any retail supply-chain organization.  
Collecting data anonymously through a survey instrument online can mitigate bias 
(Harp, Scherer, & Allen , 2016). Although I had a past relationship with the retail 
industry, the topic, and access to the participants, I mitigated bias by not having any 
direct or indirect contact with members of the study’s population, and by collecting data 
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through an online survey instrument wherein participants remain anonymous. The 
collection of data remains anonymous because no one, including me, knew who 
participated in the survey.  
I adhered to the ethical principles identified in The Belmont Report, which 
provides a protocol to protect the rights of individuals and their decisions by providing 
justice and equal treatment to all participants (U.S. Department of Health and Human 
Services, 1979). I ensured participants understood (a) their participation was voluntary, 
(b) the study was not harmful to any participants, and (c) each participant had equal 
opportunity to participate in the study and withdraw at any time without penalty. In 
conclusion, I presented a synopsis of the findings of the study and offered 
recommendations for future research. Walden University’s Institutional Review Board 
(IRB) approval number for this study is 03-06-19-0582600, and that approval expires 
March 5, 2020.  
Participants 
The targeted population for the research study were people who were (a) 18 years 
or older, (b) current employees of a retail supply-chain organization in Florida, and (c) 
able to provide informed consent. According to Hunter (2015), research participants 
should receive detailed information about the study and agree to participate. To qualify as 
participants for this study, employees (a) could not be burdened by the study procedures, 
(b) could not have received benefits from the research, and (c) must have been members 
of the population. Eligible research participants had the knowledge and experience to 
participate and the ability to understand the context of informed consent (Wallace & 
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Sheldon, 2015). The participants had knowledge of employee technostress and 
technological self-efficacy as it relates to employee productivity to respond to the survey 
questions.  
My strategy for gaining access to study participants was to administer an online 
survey. Online survey programs can help researchers (a) gain access to participants, (b) 
increase respondents’ openness, and (c) increase levels of convenience and engagement 
(Van der Zijpp et al., 2016). Also, online survey providers might increase the 
participation rate within research studies (Zopiatis, Constanti, & Theocharous, 2014). 
Further, I engaged the assistance of an online survey consultant, whose work might  
improve access to the population of participants and increase the number of responses in 
the study (Bhatnagar, 2014). The online survey consultant  provided an e-mail to 
participants and invited members to participate. 
My strategy to establish a working relationship with study participants was to (a) 
create a respectful relationship with the online consultants and (b) establish a valid 
consent process that established trust. Van der Zijpp et al. (2016) noted that a respectful 
relationship between a researcher and a consultant promotes increased participation. 
Establishing trust in an online working relationship with participants required the use of 
an informed consent protocol as a valid method recognized by ethics committee members 
(Short, Toffel, & Hugill, 2016). I developed a working relationship with a Qualtics 
consultant to eliminate the need for me to have any direct contact with study participants. 
I randomly sampled 15 companies and randomly selected 10 employees from each 
53 
 
company in the state of Florida through Qualtics with an introductory letter and an 
informed consent form for employees to submit online.  
Research Method and Design 
Research Method 
For this study, the quantitative methodology was appropriate because it elicited 
quantifiable, rigorous, generalized data, and outcomes were result-driven and based on 
statistical evidence (Brannen, 2017). A quantitative method accommodates acceptance or 
rejection of a hypothesis (Smartt & Ferreira, 2014). A quantitative method was 
appropriate to (a) examine the relationship between variables, (b) test a theory by 
numeric data, and (c) test variable relationships (Tarhan & Yilmaz, 2014). For the study, 
I gathered and analyzed data from a randomly sampled population to test a hypothesis 
regarding the relationships between the variables. To convert the ordinal data to interval 
data, I used a type of item response Mmdel (IRM). Based on the item response theory, 
the paradigm was a way to measure abilities, attitudes, or other variables (Joshi, Kale, 
Chandel, & Pal, 2015). 
The quantitative method was appropriate for the study to examine the relationship 
between the independent variable (technostress), the mediating variable (technological 
self-efficacy), and the dependent variable (employee productivity). Alternative methods 
for studying technostress, technological self-efficacy, and employee productivity 
included qualitative and mixed methods. The qualitative method is an analysis of 
embodied lived experiences wherein the researcher seeks to understand the self-
inspection of the participants’ behaviors and actions (López, Callao, & Ruisánchez, 
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2015). The qualitative method involved the researcher’s emphasis on the participants’ 
points of view and observations as they describe the phenomena (Sreenu, 2017). A mixed 
methodology was appropriate to collect comprehensive data to gain a better 
understanding of the topic and increase the generalizability of the results in a quantitative 
element (Lucero et al., 2018).  
According to Venkatesh et al. (2016), a researcher must use mixed methods to 
converge or validate results from different methods. A mixed methods study was an 
expansion of quantitative and qualitative components used for  achieve comprehensive 
results between the two methods (Zhang & Watanabe-Galloway, 2014). A qualitative 
method was not appropriate for this study because this method did not allow for 
observations and descriptions to be counted, measured, and qualitative methods did not 
offer statistical validation. A mixed methods approach was not appropriate for the study 
because of the inclusion of a qualitative element.  
Research Design 
For this study, I chose a correlational research design that included the Pearson 
correlation coefficient (r) and Likert-scale data. Subedi (2016) noted that Likert-scale 
data is necessary for measuring attitudes or opinions and understanding character traits 
when using data analysis procedures of a correlational design with Pearson’s r. 
According to Prion and Haerling (2014), the use of a correlational design with Pearson’s 
r allows for establishing a linear relationship between two variables and determining the 
strength of the variables. The appropriate design for examining the relationship between 
the independent variables of technostress, the mediating variable of technological self-
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efficacy, and the dependent variable of employee productivity was a correlational 
research design utilizing Pearson’s r.  
The alternative design choices are quasi-experimental and experimental 
quantitative designs. The quasi-experimental design was not appropriate for this study. 
Poirier, Staub-French, and Forgues (2015) indicated that a quasi-experimental design was 
useful for identifying a comparison group similar to the treatment group regarding 
baseline (pre-intervention) characteristics. The quasi-experimental design was not 
random, and the mechanism was to manipulate the design to cause an effect on the 
dependent variable (Zakharov, Tsheko, & Carnoy, 2016). Seeking a cause-and-effect 
relationship was irrelevant to this study.  
An experimental design was also inappropriate for this study. Henretty, Currier, 
Berman, and Levitt (2014) noted that experimental designs are useful for examining the 
effects of random participants assigned to control groups. Callao (2014) suggested that 
researchers use an experimental design to manipulate, control, and randomize 
participants. Yaripour, Shariatinia, Sahebdelfar, and Irandoukht (2015) acknowledged 
that experimental designs are suitable to manipulate test variables through treatment or 
interventions. For this study, an experimental design was not appropriate because the 
manipulation of test variables was not used to measure any potential results. The best-
suited research design was the correlational quantitative design. 
Population and Sampling 
The study sample consisted of 112 retail supply-chain employees who lived in the 
state of Florida, as determined by a G*Power analysis. Eligible employees of 15 retail 
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companies received an invitation to participate in the study through e-mail. The 
population consisted of 112 participants who were 18 years or older. Lu, Zhao, and While 
(2019) concluded that managerial support predicts positive employee productivity among 
retail supply chain employees. Tüzün, Çetin, and Basim (2014) noted that managing an 
employee’s productivity occupies a statistically significant relationship with the 
organization. The participants selected from the population had knowledge and 
awareness of their abilities to adequately answer the research question.  
The sampling method for this study was probabilistic random sampling, a method 
likely to expose the phenomenon of technostress. According to Mathieson (2014), 
probabilistic random sampling methods allow for all members of a population to have an 
equal opportunity to be selected, resulting in a representative sample. Probability 
sampling was (a) random, (b) fixed and known, (c) conclusive, (d) unbiased, (e) 
objective, (f) statistical, and (g) tested (Catania, Dolcini, Orellana, & Narayanan, 2015).  
Probabilistic sampling offered both strengths and weaknesses. The strengths of 
probabilistic sampling included that it was cost and time effective, an easy way to collect 
data, and ideal for online surveys (Erens et al., 2014). Probabilistic sampling is 
acceptable for research that represents a population because it ensures selection of a 
varied sample (Stern, Bilgen, & Dillman, 2014). I used this sampling method to engage 
participants who had been exposed to the type of environment that would create the 
phenomenon of technostress in the retail supply industry. Catania et al. (2015) stated 
probabilistic sampling is fundamental and allows the researcher to validate the data 
without generalizing the sample design while achieving accuracy.  
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Weaknesses of probabilistic sampling, according to Stern et al. (2014), included 
chances of selecting a specific class of samples only. Redundancy and monotonous work 
was another weakness of probabilistic sampling; monotony was possible because the 
researcher repeated the questions with every participant. Therefore, the effectiveness of 
the system may have been reduced (Stern et al., 2014). Finally, probabilistic sampling 
was time-consuming and tedious, and no single list detailed the population of choice 
(Stern et al., 2014).  
The specific subcategory of probabilistic sampling for this study was random 
sampling. Random sampling was the best method to fairly select a sample from a given 
population because every member had an equal opportunity of being selected (Wilson, 
2014). The strengths of random sampling included (a) the potential for the entire target 
population to have an equal chance of being selected, (b) its appropriateness for selecting 
the sample from a population of interest, and (c) the potential to eliminate sampling bias 
(Mathieson, 2014). Another strength of random sampling was the ease of use and the 
accurate representation of the larger population (Dutwin & Buskirk, 2017). The use of a 
random sample enabled accurate extraction of representatives from a larger population, 
which was critical for making inferences and generalizations regarding relationships 
between variables (Catania et al., 2015).  
The use of random sampling posed potential weaknesses. A random sample works 
best if the population is available and complete (Mathieson, 2014). Even if a list of 
potential participants were readily available, it would be challenging to gain access to the 
list (Hays, Liu, & Kapteyn, 2015). The list may be protected by privacy policies, and a 
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researcher could navigate a lengthy process to attain permission. Other weaknesses of 
random sampling included the expense and time required to contact human populations, 
even when a list is available (Quan et al., 2014). However, random sampling was 
necessary because it supported the assumption that the distribution of the phenomena was 
normal across the population (Buonocore, Russo, & Ferrara, 2015).  
G*Power was the appropriate statistical design for social and behavioral use, and 
conducting a priori sample size analysis was adequate for correlational and regressional 
studies (Nieuwenstein et al., 2015). Achieving the appropriate sample size was necessary 
to support (a) interpretation of the issues, (b) alignment with particular research designs, 
and (c) accurate power levels (Fugard & Potts, 2015). The appropriate sample size also 
helped ensure accuracy and control of bias (Schoemann, Bouton, & Short, 2017). An 
appropriate sample size controlled the chances of Type I and Type II errors within the 
desired levels of effect size, power, and confidence (Greenland et al., 2016).  
Therefore, I used a G*Power version 3.1.9.2 power analysis to determine the 
appropriate sample size for this study. A priori analysis with an effect size of f = .15 and 
α = .05 indicated a minimum sample size of 107 participants to achieve a power of .80. 
Collecting 150 surveys would have increased the power to .99; therefore, the goal for 
sample size was between 107 and 150 participants. The use of adequate effect size, alpha 
level, and power level were necessary to produce valid results. The use of an effect size 
of .15, an alpha level of .05, and power level of .80 allowed for a balance of Type I and 




An informed consent process protected participants in this study. The elements of 
the informed consent document were (a) a determination of study participants’ ability to 
consent, (b) an explanation of the voluntary nature of participation, (c) a description of 
the reasons for conducting the study, (d) a discussion of the risks and benefits of the 
study, (e) an outline of time restraints, and (f) a description of the procedures of 
conducting the study (Benchoufi, Porcher, & Ravaud, 2018). I sent an introduction letter 
to each prospective member, introducing myself and the topic and issuing an invitation to 
take the survey. Benchoufi et al. (2018) noted that researchers must adhere to ethical 
research practices to allow potential study participants to confirm their decision to 
participate and sign a consent form before the start of the data collection. 
Harriss and Atkinson (2015) asserted that each study participant might withdraw 
from the research at any time. The study participants received an informed consent letter 
to explain the options for withdrawing from the study: (a) negative response to the 
informed consent form, (b) nonresponse to the questions, or (c) exiting the survey 
website. Yardley, Watts, Pearson, and Richardson (2014) indicated that a researcher 
might ethically exterminate any unused data if that action is not an attempt to mislead or 
violate the policies. I annulled any data collected from survey participants who 
subsequently withdrew from the study.  
Ossemane, Moon, Were, and Heitman (2017) suggested that compensation for the 
research study participants had the potential to mislead or influence their decisions and 
responses. The purpose of the study was to gather direct knowledge from participants of 
60 
 
employees from retail organizations; therefore, no study participants received an 
incentive or compensation for survey completion. 
I developed policies and procedures to ethically minimize misuse including (a) 
using an informed consent letter, (b) taking care to avoid violations of surveying 
populations, and (c) not offering compensation to participants. Ossemane et al. (2017) 
noted that researchers must assure the ethical protection through full disclosure, 
confidentiality, and provision of informed consent procedures. Hammersley and Traianou 
(2014) presented the informed consent as an assurance of participants’ autonomy and 
ethical protection. Lowry, D’Arcy, Hammer, and Moody (2016) reported that online 
surveys assure ethical protection and anonymity for participants.  
I stored raw data, results, and encrypted password protection on a USB drive in a 
fireproof safe and will continue to do so for five years following completion of the study 
to protect the confidentiality of participants. I conducted this study upon receipt of 
approval from Walden University’s IRB. I protected the anonymity of participants online 
survey by disabling the cookie-collection function from recording personal identity.  
Data Collection Instruments 
To measure the independent variable of employee technostress, I used Torkzadeh 
and Doll’s (1999) instrument Information Technology Works (ITW; Appendix A). The 
ITW contains five questions that cover five decisions related to employee technostress. 
The request and permission to use the ITW appear in Appendixes B and C. To measure 
the mediating variable, adaptation of technological self-efficacy, participants completed 
Schwarzer and Jerusalem’s (1995) Survey Scales for Generalized Self-Efficacy (SSGS; 
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Appendix D). The adapted SSGS survey contains 10 questions covering five constructs 
of mediating technological self-efficacy (Tarafdar et al., 2010). The request and consent 
to use the SSGS appear in Appendixes B and C. To measure the dependent variable of 
employee productivity, I used Tarafdar and Roy’s (2003) Survey Scales for Employee 
Productivity (SSEP, Appendix E) within the context of technology and technostress. Data 
from the calendar year 2017 were useful for measuring the dependent variable, employee 
productivity. Raw data is available by request from the researcher.  
The ITW survey used a 10-point Likert-type scale to collect ordinal data for 
technostress as participants indicated whether they agreed or disagreed with each item 
(Tarafdar et al., 2010). The ITW survey was appropriate for use in this study because of 
its applicability for measuring an employee’s level of technostress using complex 
technology (Tarafdar et al., 2010). The validity of the ITW against technostress 
complexity using convergent validity ranged from .61 to .80 for equivalent subscales, and 
the validity of the ITW against technostress complexity using discriminant validity for 
the equivalent subscales ranged from .11 to .59. Published data indicated the ITW is a 
valid and reliable way of examining a wide range of technology usage with a coefficient 
alpha of .91. A test-retest indicated reliability with a coefficient alpha of .75 for the total 
scale (Tarafdar et al., 2010). The data implied that the use of the ITW had implications 
for retail employees and that a correlation existed between technostress and employee 
productivity, mediated by technological self-efficacy.  
The survey for generalized self-efficacy measured the technological piece of self-
efficacy by examining five constructs (Tarafdar et al., 2010). The constructs for 
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measuring technostress occurred on a 10-point scale, and participants indicated their level 
of agreement with each statement. A response of 1 indicated strong disagreement and 10 
indicated strong agreement. The five dimension statements on the technostress scale were 
(a) I do not know enough about work-related technology to handle my job satisfactorily, 
(b) I need a long time to understand and use new work-related technology, (c) I do not 
have enough time to enhance and study my technology skills, (d) I find new recruits more 
knowledgeable about computer technology than I am, and (e) I often find it too complex 
to understand new work-related technologies.  
The 10 items on the technological self-efficacy scale were (a) I manage and solve 
technology problems always if I try hard; (b) If I have problems with the technology, I 
can always find a way to get what I need and want; (c) Using technology at work allows 
me to accomplish my goals; (d) I am confident when dealing efficiently with unexpected 
technology events; (e) My technology knowledge was resourceful when handling 
unforeseen situations; (h) I can resolve most technology issues if I invest the necessary 
effort; (i) I utilize my coping strategies in order to remain calm when facing technology 
difficulties; (j) When faced with technological problems, I can obtain several solutions; 
(k) I usually can find a good solution when my technology is not working; and (l) I am 
capable of handling whatever comes my way when it comes to technology. This scale 
measured the foundational theory used in this study. 
Evaluating employee productivity required an assessment of competencies of 
employees and their evaluation of outputs at a specific period (von Bonsdorff, Janhonen, 
Zhou, & Vanhala, 2015). In this study, I administered Tarafdar et al.’s (2007) Employee 
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Productivity Scale. Tarafdar and Roy (2003) developed the Employee Productivity Scale 
within the context of technology and technostress. The employee ICT-related 
productivity scale has four items: (a) The technology helps to improve the quality of my 
work, (b) The technology helps to improve my productivity, (c) The technology helps me 
to accomplish more work than would otherwise be possible, and (d) The technology helps 
me to perform my job better (Tarafdar & Roy, 2003). Respondents answered each item 
by selecting a value on a Likert-type scale, wherein 1 = disagree strongly to 10 = agree 
strongly (Tarafdar & Roy, 2003). 
Combining the surveys into a single cohesive survey instrument allowed for self-
administration in an online survey format via Qualtrics. The use of Qualtrics to collect 
online survey data allowed for (a) collecting data across different age groups (Fink, 
2015), (b) tabulating data and processing the statistical results (Helms, Gardner, & 
McInnes, 2017), and (c) leveraging a low-cost method of collecting preceptions of a 
sampled study (Phillips, 2015). Scoring of the scales yielded an absolute summed 
approach for the individual questions on a Likert-type scale to represent the context of 
technology, technostress, and productivity (Tarafdar et al., 2007). Scoring for any 
negatively worded questions received reverse data coding. The sum of the four items 
created the full-scale score. The full-scale scores ranged from 4 to 40 points with a higher 
score denoting a higher degree (Tarafdar et al., 2007).  
The survey for general self-efficacy was a valid survey instrument for 
determining an employee’s level of technological self-efficacy. Tarafdar et al. (2010) 
described the use of discriminant and convergent validity and the survey of general self-
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efficacy against Harrison and Rainer (1992) as valid. Tarafdar et al. (2010) outlined a 
convergent validity correlation of .95 between the survey for general self-efficacy and the 
tested population, and discriminant validity between the survey for general self-efficacy 
ranged from .56 to .62, indicating the survey of general self-efficacy was distinct. The 
published internal consistency reliability of the general self-efficacy survey, computed 
with a coefficient alpha, was .88 (Tarafdar et al., 2010).  
The demographic questions solicited information about participants’ gender, age, 
educational level, and industry associated with their retail supply-chain job function. A 
factor analysis procedure for reliability and scale validation of Cronbach’s coefficient 
alpha ranged from 0.71 to 0.91 (Tarafdar, Tu, Ragu-Nathan, & Ragu-Nathan, 2011) and 
established the validity of the demographic variables. The retail supply-chain 
organizations employees provided data about productivity through Qualtrics. I collected 
organizational data from retail supply-chain organizations and stored the data 
electronically. I provided the data, upon request, to Walden University, the retail supply-
chain group that granted access for the study, and to researchers interested in pursuing 
further research or data verification.  
The strategy for addressing validity was to construct validity as a measurement of 
the data collection instruments for collecting data that relates to the independent and 
mediating variable technostress and technological self-efficacy. The use of construct 
validity  enabled the instrument’s measurements of true constructs to produce criterion 
validity (Zamanzadeh et al., 2015). According to Neumann and Pardini (2014), the use of 
construct validity allows for inferences between the study’s variables and the theoretical 
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study. Huijg, Gebhardt, Crone, Dusseldorp, and Presseau (2014) disclosed that the use of 
construct validity mediates whether or not an item measures the intended group.  
The strategy for addressing reliability within the study was to use the internal 
consistency scale. According to Clow and James (2014), Cronbach’s alpha was a useful 
internal consistency test for scales used in previous research and a useful mediator for 
recognizing good measurements of constructs. Cronbach’s alpha was the most commonly 
and widely used method for addressing reliability in studies that involve attitudes and 
perceptions (Dunn, Baguley, & Brunsden, 2014). To ensure the survey instruments were 
both valid and reliable, I did not make any adjustments or revisions to any of the survey 
instruments.  
Data Collection Technique 
For the study, data collection took place via a self-examined online survey 
administered via Qualtrics platform. The resulting ordinal data set could be further 
analyzed using a non-parametric technique such as a Chi Square method to test a 
hypothesis regarding the independent variables of technostress and technological self-
efficacy and the dependent variable of employee productivity. The use of a online survey 
was (a) suitable for measuring perceptions in large populations (Fulgoni, 2014), (b) a 
comparative mode of evaluating opinions in retail management (Phillips, 2015), and (c) 
widely used as an instrument for administering quantitative research (Muzi, Junyi, & 
Gaojun, 2015). The use of a Qualtrics platform (a) allowed access to a broad population 
(Fink, 2015), (b) benefitted socially related research applications (Lu et al., 2019), and (c) 
was an effective and efficient online survey that minimized cost (Phillips, 2015). The use 
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of a secondary online survey, via Qualtrics, was appropriate to obtain ordinal data from a 
population to test a hypothesis regarding the relationship between the identified variables 
of the application. 
I used the Qualtrics platform to retrieve the data of retail supply-chain employees 
from different organizations. The distribution of a consent form to all locations of retail 
employees served as a means of introduction and instruction along with the conveyance 
of the Qualtrics platform URL to a random sample of retail employees of 15 retail 
supply-chains in Florida. The process of working with a Qualtrics platform consultant 
online was an effective way of collecting information related to technostress, 
technological self-efficacy, and employee productivity (Tarafdar et al., 2010). 
Participants of the study were able to access the survey from any computer device 
including a smartphone at a location of their choice.  
The Qualtrics platform offered a professional account with unlimited services that 
included unlimited questions, unlimited responses, data integration into SPSS for 
analysis, and question randomization. I maintained the survey site for 30 days. Upon the 
close of the 30-day survey response period, I downloaded the data into SPSS for analysis. 
I collected data for technostress using the 10-point Likert intervals to determine an 
accurate total survey score (Bhatnagar, 2014).  
The use of online surveys within the study was an advantage over other data 
collection methods. Self-examined online surveys, when compared to other data 
collection methods, (a) elicit higher levels of honesty in participants (Helms et al., 2017), 
(b) offer a higher level of convenience (Christensen, Ekholm, Glümer, & Juel, 2014), and 
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(c) yield a more affordable survey (Phillips, 2015). Online surveys also allow for (a) 
availability of a larger population within a short period to collect valid and reliable data 
(Hox, De Leeuw, & Zijlmans, 2015), (b) collection of reliable data that is comparable to 
other techniques (Cardamone, Eboli, & Mazzulla, 2014), and (c) downloading data into 
statistical software (SPSS; Phillips, 2015). The use of self-examined online surveys was 
an advantage; however, disadvantages were also possible.  
The disadvantages of using self-examined online surveys included impacts on 
response rates and generalizability. An influx of online survey use could reduce the 
number of questionnaires and surveys (Hox et al., 2015), resulting in a minimal response 
rate, unlike other data collection methods (Christensen et al., 2014) and present a higher 
risk of nonresponse rate for each item (Cardamone et al., 2014). An online survey 
environment might (a) yield an increase in biased responses (Shapka, Domene, Khan, & 
Yang, 2016), (b) minimize generalizability (Christensen et al., 2014), and (c) result in 
greater levels of statistical data contamination and reduce the researcher’s ability to 
achieve a consistent representation of the population (Muzi et al., 2015). The ability to 
retrieve honest feedback regarding technostress and technological self-efficacy in a cost-
effective and reliable approach, while accepting that a minimum level of generalizability 
existed, indicated that a self-examined online survey was appropriate for the study. 
No pilot study was necessary for this study. Pilot studies are required when 
validated structured questionnaires are nonexistent (Aristidis, 2015) or greater future 
projects for research are necessary for planning (Williams, Cafarella, Paquet, & Frith, 
2015). Previous researchers who examined the relationship between independent 
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variables of technostress and technological self-efficacy and the dependent variable of 
employee productivity validated and confirmed the reliability of the survey questionnaire 
(Tarafdar et al., 2010). Therefore, data collection proceeded without a pilot study.  
Data Analysis  
The following research question guided this study: Is there a statistically 
significant relationship between employee technostress and employee productivity, and if 
so, is this relationship mediated by technological self-efficacy? The following hypotheses 
further shaped this study: 
• H10: There is no statistically significant relationship between employee 
technostress and employee productivity, and if so, is this relationship 
mediated by technological self-efficacy?  
• H1A: There is a statistically significant relationship between employee 
technostress and employee productivity, and this relationship is mediated by 
technological self-efficacy.  
• H20: Technological self-efficacy does not mediate the relationship between 
supply-chain managers’ technostress and employee productivity.  
• H2A: Technological self-efficacy mediates the relationship between supply-
chain managers’ technostress and employee productivity.  
To answer the central research question of this study using a correlational design, 
I conducted a multiple linear regression analysis to determine whether a linear 
relationship existed between employee technostress and employee productivity, mediated 
by technological self-efficacy. I treated the ordinal data from Likert-type survey 
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questions to analyze the predictor variables of employee productivity with a correlational 
analysis. For statistical purposes, the variable was assumed as interval variables and 
equally spread. For example, a 5-point Likert scale with interval values of strongly 
agreed, agreed, neutral, disagreed, and strongly disagreed is commonly used to measure 
attitudes providing a range of responses from 1 to 5 with a rank order. To convert the 
ordinal data to interval data, I employed an IRM. Based on the item response theory, 
researchers use the paradigm to measure abilities, attitudes, or other variables (Joshi et 
al., 2015). 
Classifying ordinal variables was sufficient to reduce bias and allow for 
interpretation of data when using Likert-type questions of five or more categories 
(Norman, 2010) and sample sizes higher than 29 (Johnson & Creech, 1983). The use of 
correlational analysis was appropriate because (a) Pearson’s r was an induced variable 
(Subedi, 2016), (b) the goal was to establish a relationship between more than two 
variables (Dong, Lin, & He, 2017), and (c) another goal was interpreting the relationship 
of more than one predictor variable and an interminable dependent variable. The use of 
partial correlations and linear testing relationships controlled the effects of additional 
variables in the hypotheses (Keith, 2014) and inducing significant levels for each variable 
(Cohen, 1992). 
The alternate method of statistical analysis (analysis of variance [ANOVA]) was 
not appropriate for the study. The ANOVA method required determination of the 
acceptance or rejection of hypotheses when different groups of two or more are involved 
(Bikas, Stavropoulos, & Chryssolouris, 2016). ANOVA introduced a difference between 
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the means of populations or groups. Thus, Bejami, Gharavian, and Charkari (2014) noted 
that ANOVA is suitable for substantiating a difference between the means of constructs 
within the independent variable or a difference between the means of the population and 
the dependent variable. Therefore, ANOVA was not appropriate for the study because the 
expectation was to determine a relationship between groups and not variations between 
groups.  
A correlational analysis was appropriate for this study because the focus was a 
variable relationship that allowed for statistical analysis, as aligned with the stress studies 
of Moksnes, Moljord, Espnes, and Byrne (2010). In a quantitative correlational study, 
Ragu-Nathan et al. (2008) examined variable relationships between technological self-
efficacy, technostress, and job satisfaction. Managers of organizations can use point 
predictions models to deduce the level of employee productivity. As noted by Hauser 
(1963), a correlational analysis is a method used to study the strength of a relationship 
between two measured variables that are significant and may present a better 
understanding of the events.  
The alternate method of logistic regression was also inappropriate for the study. 
Logistic regression models are useful to predict categorical outcomes of multiple 
dependent variables (Sperandei, 2014). A statistical method like logistic regression is 
useful to estimate approximate levels of nonlinear curves (Narbaev & De Marco, 2014). 
Logistic regression methods allow for the probability of a good fit (D. Liu, Li, & Liang, 
2014). Logistic regression was not appropriate for this attempt to examine the 
relationships between technostress, technological self-efficacy, and employee 
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productivity because the aim of this research was to illuminate the relationship with a 
single dependent variable.  
I maintained clean data within the study by (a) concentrating on the accuracy and 
quality of research, (b) ensuring the questionnaires’ values are calculated precisely within 
the survey constraints, (c) checking for value extremities, and (d) ensuring data 
conformability. Cleaning data ensures the components of the quantitative research of 
future decisions are verifiable, eliminates threats to validity, and ensures generalizability 
(Bhattacharjee, Chatterjee, Shaw, & Chakraborty, 2014). I cleaned and screened data to 
ensure quality research, check for extreme values, and look for missing data and unusual 
data patterns. The process for data cleaning and screening included identifying and 
analyzing data inconsistencies and frequency distributions of graphs and tables (Xu et al., 
2015).  
I used a mean score replacement to address the issues of missing data through 
data cleaning. Missing data is an issue that undermines the research and precludes 
adequate compensation (Singhal & Rana, 2014). Missing data compromises data and 
analytical interpretation (Van Ginkel, Kroonenberg, & Kiers, 2014). When several facets 
within a construct are missing, the sum of the score for the remaining facets divided by 
the number of items scored within that construct can be substituted for the facet of the 
missing item (Singhal & Rana, 2014). Calculating a mean for a single item construct 
within the survey was not possible, and missing data and mistakes in the construct would 
have worsened the performance and invalidated the questionnaires (Bhattacharjee et al., 
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2014). The use of a mean score replacement was a way to salvage invalid questionnaires 
missing two or more facets of constructs.  
The assumptions about the statistical analysis are homoscedasticity, 
multicollinearity, linearity, and normal distribution. Any violations of assumptions of 
homoscedasticity could result in a standard bias error (Korany, Abdine, Ragab, & 
Aborass, 2016). According to Yu, Jiang, and Land (2015), violating the assumption of 
multicollinearity might not provide the results needed to create numerical instability as 
valid. Violating the assumptions of linearity and normal distribution can lead to biased 
forecasts and confidence intervals within the correlation analysis (Dong et al., 2017). I 
used an analytical system to test and assess that no violations of assumptions occurred 
within the study of the statistical analysis.  
I figured the calculations of the variance inflation factor (VIF) to test for and 
assess the assumption violations of skewness, kurtosis, and the normal probability plot 
(P-P) of regression and scatterplots of standardized residuals. The appropriate reactions if 
the assumptions are violated are to analyze the multiple linear regression are 
homoscedasticity, linearity, normality, and independent of the residuals (Dong et al., 
2017). Calculating the VIF of predictor variables and the use of a cutoff value of 10 
eliminated redundant features (Yu et al., 2015). The methods for assessing linearity 
included constructing scatter diagrams, identifying z-scores within a range of zero plus or 
minus three, and examining the data for extreme values (Dong et al., 2017). 
The regression model was appropriate when the normal probability plots of the 
residuals formed a standard straight line with no obvious pattern exits among the plots of 
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the regression model (Yuvaraj & Pradeep Kumar, 2017). When assumptions are violated 
or absent, the F test was appropriate for this study. Within the study, I (a) calculated the 
VIF for predictor variables to test for multicollinearity and (b) tested for 
homoscedasticity, linearity, normality, and independence of residuals for scatterplot, 
standardized residuals, a normal probability (P-P) plot of the regression model, and 
verified skewness and kurtosis coefficients to ensure ranges fell within the range +/-1.  
A violation of homoscedasticity can occur when data points are clustered on a 
residual scatter plot (Dong et al., 2017). A violation of linearity may exist when patterns 
are present, and normality violations exist when significant deviations are evident in a 
normal distribution curve (Dong et al., 2017). To achieve robust test results and correct 
for violation of homogeneity of variance, I applied logarithmic transformation in 
conjunction with bootstrapping (Field & Wilcox, 2017). A violation of multicollinearity, 
indicated by a VIF of 10 or more, required interpreting the data or the use of stepwise 
multivariate logistic regression within the specific model (X. Liu et al., 2016). Violations 
of linearity, Z-scores outside the range of 0±3, or noted outliers in scatter diagrams 
necessitated the exclusion of those data points within the analysis (Dong et al., 2017). 
According to Ernst and Albers (2017), the corrections for an assumption of normality 
violation were not required for correlation analysis with a central limit theorem. 
Correlation analysis is trustworthy for large populations greater than 30 (Ernst & Albers, 
2017), even when data is missing or in the presence of abnormal distribution (Žliobaite, 
Hollmѐn, & Junninen, 2014). I did not find violations of homoscedasticity, 
multicollinearity, linearity, or normality that required corrections. 
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I interpreted inferential results by using the Pearson’s product-moment correlation 
coefficients for the study. The Pearson’s product-moment correlation coefficient value 
range of -1 was a variable negative movement in the opposite direction and +1 was a 
positive variable movement in the same direction (Puth, Neuhäuser, & Ruxton, 2014). 
The value of r was indicative of the scatter measured around the trend line and not of the 
gradient, where the absolute value was higher than the relationship between the two 
variables are stronger (Puth et al., 2014). A zero value for r in the study indicated neither 
increases nor decreases in the independent or dependent variables. The results of a 
Pearson’s product moment correlation indicate an alpha level of .05 interpreted as 0-.20 
is negligible, .21-.35 is unstable, .36 -.67 is level, .68 -.90 is strong, and .91- 1.00 is very 
strong (Prion & Haerling, 2014). I interpreted the correlation coefficients and determined 
if the effect size was negligible, unstable, level, strong, or very strong. 
I interpreted the statistical significance within a correlational analysis and used an 
appropriate alpha level and confidence interval to show if a relationship came from a 
Type I error or a nonexistant effect. I combined partial correlations with the Bonferroni 
approach to control Type I errors within the study. The Bonferroni approach is an 
effective means to validate correlation confidence intervals (Fitzmaurice et al., 2014). 
The Bonferroni approach uses controls for false positive results and Type I errors 
(Glickman, Rao, & Schultz, 2014). Interpreting correlations using the Bonferroni 
approach of the linear equation required a p-value of less than .017(.05/3 = .017) to note a 
statistical significance.  
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A statistical significance of the correlational analysis was appropriate for testing a 
Type I error. The confidence level of 95% is the accepted standard for published data 
(Norman, 2010). A 95% level of confidence indicates the value of the population is a true 
means of the total population, and an alpha level of 5% and a confidence interval of 95% 
with a 5% chance exists of rejecting the null hypothesis (Ernst & Albers, 2017). The use 
of confidence intervals and power analysis minimized he chance of a Type II error, and a 
failure to identify a real effect was nonexistant (Cohen, 1992; Ernst & Albers, 2017). I 
avoided Type I and Type II errors by using Bonferroni calculated p-values of less than 
.017 and included a statistical significance interpretations of correlational analysis are 
accurate by using an alpha level of .05, and confidence interval of 95%.  
The correlational design for the study is a required program that can handle 
computations. I used an SPSSTM statistical software version 21 for analyzing data. The 
statistical software was a tool used to analyze and produce statistical outputs, test, graphs, 
and charts (Moura, Orgambídez-Ramos, & Gonçalves, 2014). Moura et al. (2014) used 
the SPSSTM for correlational analysis and utilizing quantitative questionnaire methods. 
The benefit of SPSSTM computation allows for examining the relationship in quantitative 
research.  
The SPSSTM  software package was suitable for the study of antecedents of 
employee technostress and employee productivity correlational analysis mediated by 
technological self-efficacy (Casimir, Ng, Wang, & Ooi, 2014). Munyewende, Rispel, and 
Chirwa (2014) found SPSSTM is beneficial for performing complex correlations on 
performance. Testing for bivariate correlations allowed for examining relationships 
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between employee technostress, employee productivity, and technological self-efficacy in 
retail locations in Florida.  
Study Validity 
Venkatesh et al. (2016) noted that no instrument is completely valid; therefore, 
the validity must be measured in degrees. The process to validate the accuracy of an 
instrument involved collecting and analyzing data without regard for the user (Clow & 
James, 2014), which might have involved a pilot test. Nevertheless, a variety of threats 
arose within the research process, which could have hindered the validity of the 
application. The ultimate goal of every researcher is to know the true answer to the 
research questions. The methods, data, or results of a study cannot determine the validity 
of the study. According to Venkatesh et al. (2016), validity is the approximate certainty 
of the reality and truth of an inference, generalization, or knowledge claim. For purposes 
of this study, inference and generalization took broad and general definitions to 
encompass interpretations, clarifications, and generalizations.  
The goal was to minimize threats to external validity while maximizing the 
research design and analysis. According to Sreena (2017), external validity is the capacity 
to transfer conclusions to other populations. One way to increase external validity is to 
use real-life settings. I asked participants within the community to provide real-life 
answers to survey questions through Qualtrics. Another possible threat to validity was the 
participants’ dishonesty in responding to the survey. To mitigate that threat, I 
continuously reminded the survey respondents that the responses were anonymous, and 
no potentially identifying information would be included in the survey questions; 
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therefore, they could incur no risk associated with sharing their honest responses to all 
questions.  
I addressed threats to external validity related to participants within a retail 
population of 10 locations across a large metropolitan market by using tested and reliable 
survey instruments. Increasing the diversity of the population and their environment 
enhanced external validity of participants’ settings (Fitzgerald, Bean, & Ruberu, 2017). 
Other possible threats to external validity, as suggested by Sreena (2017), included 
population bias and the interchange effect between the environment and the independent 
variables. Population bias can threaten the random sampling and the external validity 
(Tarhan & Yilmaz, 2014). The restraints of the study included (a) factors of time, (b) the 
setting, (c) nonrandom sampling, and (d) the nonpopulation bias.  
I addressed the external threats to external validity by utilizing a second sample of 
participants within retail organizations of 15 markets and using reliable survey 
instruments. The diversity of the sample and the environment helped improve the 
external validity of participants’ influence (Fitzgerald et al., 2017). The use of large, 
diverse population helped reduce environmental validity factors (Curcuruto, Mearns, & 
Mariani, 2016), and increasing the population sample size strengthened the capacity to 
generalize the findings to similar populations (Tarhan & Yilmaz, 2014). Alpha levels 
greater than .60 minimized the threat of external validity and increased the predictability 
within study populations (Cho & Kim, 2015). The use of a survey instrument with a high 
reliability, an alpha level of .71 or .88, and a large, diverse population indicated minimal 
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threats to external validity (Fitzgerald et al., 2017). The internal validity of the study 
allowed the researcher to draw conclusions with accuracy (Sreena, 2017).  
Threats to internal validity are biases that might include (a) previous designs that 
skew judgment, (b) bias allotment, and (c) personality traits that disrupt the results 
(Henderson et al., 2015). Internal validity might create assumptions of independent 
variable changes that lead to changes in the dependent variable (Barry, Chaney, Piazza-
Gardner, & Chavarria, 2014). Nonrandom sampling did not allow for control of 
participants. I collected data from a selected sample; however, the ability to manage 
nonresponse bias did not exist within the sample. The ability to determine if the 
participants made a significant difference may not be determined if the participants’ 
selected population does not exist.  
The use of valid statistical tests and survey instruments helped control the threats 
to internal validity. Sant’Anna and Song (2019) pointed out that selection bias in 
nonrandom study designs cannot be eliminated, but the propensity score matching (PSM) 
and covariate analysis could minimize bias selection related to the behaviors of 
participants. Controlling for PSM was not possible for this study; therefore, selection bias 
was an impediment to generalizability. To fully eliminate any negative historical 
participation was unlikely; however, Barry et al. (2014) noted that participants from 
similar work experiences might show an increase in parallel histories. Threats to internal 
validity occurred throughout the design process; however, Barry et al. added that reliable 
instruments might help minimize the threats and enhance the study results. To minimize 
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the threats to internal validity for this study, I used (a) one survey design, (b) participants 
from similar work areas, and (c) reliable instruments.  
Statistical conclusion validity is the degree of concluding a correct or reasonable 
relationship among variables based on data and is a factor that can affect Type I and Type 
II errors. The failure to control Type I and Type II error rates were threats to the validity 
of statistical conclusions; use of the following measures mitigated this risk: (a) credible 
survey instrument, (b) statistical test observation, and (c) a compatible sample size (Lepp, 
Barkley, & Karpinski, 2014). The following factors affected the validity of statistical 
conclusions and the quality of research: (a) use of unreliable and invalid survey 
instruments, (b) violations of data assumptions, and (c) use of limited sample size 
(Venkatesh et al., 2016). The following measures minimized the threats to statistical 
conclusion validity: (a) a larger size sample, (b) valid instruments, and (c) appropriate 
statistical tests (Rutkowski & Delandshere, 2016). I used appropriate survey instruments 
and acceptable size samples of the population to minimize the threat of violating data 
assumptions and impacting the validity of statistical conclusions.  
Dunn et al. (2014) noted that the use of Cronbach’s alpha coefficient 
computations with the survey instruments and the internal consistency check against my 
population sample of the standard of >.70 would allow for reliability. Bonett and Wright 
(2014) indicated that comparing Cronbach’s alpha results from previously used survey 
instruments is a valid way to determine the reliability of an instrument. Dunn et al. (2014) 
suggested that Cronbach’s alpha is a popular and valid way to measure the reliability of 
an instrument. Clow and James (2014) noted that the use of Cronbach’s alpha to test 
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instruments is reliable and acceptable for verifying the validity of construct 
measurements.  
Violations of the assumptions of homoscedasticity, linearity, and normal 
distribution constituted a threat to the study’s statistical results and validity. Therefore, a 
standard error bias could have violated the results of the data assumption of 
homoscedasticity (Korany et al., 2016). Dong et al. (2017) presented evidence of data 
that had violated the assumptions of linearity, and normal distribution had led to 
misleading and biased confidence intervals. To minimize the risk of these errors, I tested 
for assumption violations using the probability plot of the regression standard, 
scatterplots standards, and analysis of skewness and kurtosis coefficients levels. Y. Wang 
et al. (2017) indicated that conducting a correlational analysis using a normal probability 
plot, regression residuals, and scatterplots was efficient to induce homoscedasticity, 
linearity, and normality.  
A sufficient sample size strengthened the statistical validity results. Insufficient 
sample size may increase the probability of creating a Type I error (Anthoine, Moret, 
Regnault, Sébille, & Hardouin, 2014). Further, sampling a small percentage of the 
population could increase Type II errors (Cohen, 1992; Ernst & Albers, 2017). Therefore, 
I used G*Power analysis to ensure an appropriate sample size. Anthoine et al. (2014) 
suggested that lowering the alpha from .05 to .01 and increasing the sample size may 
minimize the chance of a Type I error. Increasing the power level to .99, beyond the 
nominal power level of .80, may increase research accuracy, according to Egbewale, 
Lewis, and Sim (2014). Thus, achieving a sample population between 107 and 150 
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minimized the chances of creating a Type I or Type II error, increased accuracy, and 
strengthened the study’s results.  
Summary and Transition  
In Section 2, I addressed the nature and structure of the research study, clarified 
the role of the researcher, described the participants, and outlined the research method 
and design. Additionally, I provided the purpose for the study to understand if there is a 
relationship between technostress, technological self-efficacy, and employee productivity 
in the retail supply chain organization. I provided justification for the selection of the 
population and sampling method, a description of the survey instrument, techniques, and 
analysis methods. I outlined developing a working relationship with Qualtics to eliminate 
any direct contact with participants. I chose a correlational quantitative design and 
surveyed 15 retail companies anonomouly. I demonstrated how to calculate the sample 
size using an empirical statisical formula. Finally, I examined the reliability and validity 
of the procedures of the study to ensure the outcomes of the study were valid scholarly 
research. In Section 3, the data I present (a) an overview of the study, (b) study findings, 
(c) application to professional practice, (d) implications for social change, (e) 




Section 3: Application to Professional  
Practice and Implications for Change 
Introduction 
The purpose of this quantitative correlational study was to determine whether a 
relationship existed between retail employees’ technostress and employee productivity, 
and if so, whether technological self-efficacy mediated the relationship. In this study, I 
used data from 112 front-line retail staff employed in the retail supply-chain industry in 
Florida. Study findings revealed that participants reported low levels of technostress, 
technological self-efficacy, and work productivity. The statistical analyses conducted for 
hypothesis testing were Pearson bivariate correlations and multiple linear regression. 
Statistical findings indicated that technostress was not significantly associated with 
employee productivity. However, technostress was significantly associated with 
technological self-efficacy; as employees’ technostress levels increased, so did their 
levels of technological self-efficacy. The result was unexpected because technostress is a 
form of stress typically found among individuals who are unable to cope with the 
requirements of technology use. While technological self-efficacy was significantly 
related to employee productivity, self-efficacy did not significantly mediate the 
relationship between technostress and employee productivity.  
Presentation of the Findings 
The data set included survey responses from 112 retail employees of supply 
chains in Florida. The participants provided informed consent before they completed the 
questionnaires. I first reviewed the data to confirm that study participants provided 
informed consent and identified themselves as age 18 or older. I collected data using 
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Qualtrics study recruitment services to guarantee 100% compliance from 112 
participants. According to Qualtrics’s survey panel requirements, all potential study 
participants must provide informed consent. Qualtrics administrators maintain a list of 
potential study participants and send out e-mails to these individuals if they meet study 
criteria. Participants who answer an online survey receive compensation in the form of 
reward points, which have an estimated value of $1.50 for each survey completed. 
Participants can redeem points for gift cards. Administrators at Qualtrics are solely 
responsible for recruitment and incentives, which allows the participants to remain 
anonymous to the researcher. I reviewed the data for any missing values and found that 
all cases had complete data.  
The first analysis was descriptive in nature and pertained to the study participants. 
Descriptive statistics (i.e., frequencies and percentages) indicated that 100% of 
participants worked in the retail industry in the state of Florida and used technology in 
their retail roles (Table 1). The variable, length of time employed in the retail industry, 
was ordinal-coded and ranged from less than 1 year to more than 4 years. However, as 
indicated in Table 1, participants gave only two types of responses. Namely, 20 (17.9%) 
of the participants reported they had worked in the retail industry for 3 to 4 years, and 92 










Work in the retail industry   
Yes 112 100.0 
No 0 0.0 
   
Use technology in retail position    
Yes 112 100.0 
No 0 0.0 
   
Length of time working in retail industry   
3-4 years 20 17.9 
More than 4 years 92 82.1 
   
 
Descriptive Statistics: Study Variables 
I measured three variables in this study. The independent variable was employee 
technostress, assessed using the 5-item Information Technology Works instrument (ITW; 
Torkzadeh & Doll, 1999). A high score on the ITW indicates high levels of technostress 
(Torkzadeh & Doll, 1999). The mediator variable was adaptation of technological self-
efficacy, measured using the 10-item Survey Scale for Generalized Self-Efficacy (SSGS; 
Schwarzer & Jerusalem, 1995). A high score on the SSGS denotes high levels of 
technological self-efficacy (Schwarzer & Jerusalem, 1995). Finally, the dependent 
variable was employee productivity, and I measured this construct using the four-item 
Survey Scale for Employee Productivity (SSEP; Tarafdar & Roy, 2003). A high score on 
the SSEP indicates high employee productivity levels (Tarafdar & Roy, 2003). Analysis 
of these variables allowed me to determine whether a relationship existed between 
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employee technostress and employee productivity, and if so, how technological self-
efficacy mediated that relationship. 
I computed descriptive statistics (i.e., mean, median, standard deviation, and 
minimum and maximum scores) for the three study variables (Table 2). ITW scores can 
range from 5 to 30 points.  Higher scores on the ITW indicated higher levels of 
technostress (Torkzadeh & Doll, 1999). In this study, the Cronbach’s alpha of the ITW 
was .85, confirming very good inter-item reliability. The ITW technostress mean score 
was 11.88 (Md = 11, SD = 4.04). The ITW scores ranged from 5 to 23 points (Figure 2). 
The mean ITW score of 11.88 and median ITW score of 11 indicated that participants 
had relatively low levels of technostress, although the scale scores ranged from 5, a very 
low level of technostress, to 23, a very high level of technostress.  
Table 2 
Descriptive Statistics: Study Variables (N = 112) 
Variable M Md SD Min Max Cronbach’s 
alpha 
ITW technostressa 11.88 11.00 4.04 5 23 .85 
SSGS technological self-
efficacyb 
20.48 20 6.45 10 38 .86 
SSEP employee productivityc 8.32 8 2.56 4 15 .89 
Note. a The ITW technostress scale can range from 5 to 30 points, with higher scores denoting higher 
levels of technostress. b The SSGS technological self-efficacy scale can range from 10 to 60 points, with 
higher scores indicating higher levels of technological self-efficacy. c The SSEP employee productivity 




Figure 2. Histogram: Technostress scores. 
Scores on the SSGS technological self-efficacy scale can range from 10 to 60 
points, and higher scores on the SSGS signify higher levels of technological self-efficacy 
(Schwarzer & Jerusalem, 1995). In this study, the Cronbach’s alpha was .86, confirming 
the reliability of the instrument. The SSGS technological self-efficacy mean score was 
20.48 (Md = 20, SD = 6.45). The SSGS scores ranged from 10 to 38 points (Figure 2). 
The SSGS mean score of 20.48 and median score of 20 suggested that participants 
reported relatively low levels of technological self-efficacy. The range of scores also 
indicated participants had low levels of technological self-efficacy, as the highest SSGS 
score was 38 of a possible 60 points.  
The scores on the SSEP range from 4 to 24 points, and higher scores on the SSEP 
signify higher levels of employee productivity (Tarafdar & Roy, 2003). In this study, the 
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Cronbach’s alpha of the SSEP scale was .88, denoting excellent inter-item reliability. The 
SSEP employee productivity mean score was 8.32 (Md = 8, SD = 2.56), and scores on the 
SSEP ranged from 4 to 15 points (Figure 3). The SSEP mean score of 8.32, the median 
score of 8, and the truncated highest score of 15 (of a possible 24 points) denoted low 
levels of employee productivity among participants.  
 




Figure 4. Histogram: Employee productivity scores.  
Covariate Testing 
One potential covariate, the number of years that the participants worked in the 
retail industry, emerged during this study. Responses were dichotomous; 20 participants 
(17.9%) stated they had worked in retail between 3 and 4 years, and 92 (82.1%) 
participants reported having worked in retail for more than 4 years. I conducted three-
point biserial correlations to determine if the number of years employed in the retail 
industry was significantly associated with the study variables of technostress, 
technological self-efficacy, and employee productivity. A point biserial correlation, 
denoted as rpb, was appropriate to examine the relationship between a “true dichotomous 
variable” and “a continuous variable” (Dănăcică & Paliu-Popa, 2017, p. 154). The years 
employed in retail variable was a dichotomously coded variable, and the three study 
variables were all interval or continuously coded. The point biserial correlation results 
indicated the number of years employed in the retail industry was not significantly 
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associated with any of the study variables (Table 3). Therefore, I did not need to include 
that variable as a covariate in the series of linear regressions for hypothesis testing.  
Table 3 
 
Point Biserial Correlations: Numbers of Years in the Retail Industry and Technostress, 
Technological Self-Efficacy, and Employee Productivity (N = 112) 
Variable Number of years employed  
in the retail industry 
 rpb P 
ITW technostress .02 .832 
SSGS technological self-efficacy -.11 .248 
SSEP employee productivity -.08 .412 
 
Testing of the Data Assumptions for Correlation/Linear Regression 
Certain assumptions about the data must be met to ensure the statistical findings 
for linear regression hypothesis testing are valid. Correlational and linear regression 
statistics have four key assumptions (Ernst & Albers, 2017; Puth et al., 2014). The first is 
normality in the distribution of variable scores (Ernst & Albers, 2017; Korany et al., 
2016). The second assumption is homoscedasticity, meaning the error (residual) values 
are similar for each predictor-criterion variable pair (Ernst & Albers, 2017; Puth et al., 
2014). The third assumption is a linear relationship between the study variables (Dong et 
al., 2017; Ernst & Albers, 2017). The fourth and final assumption is a lack of 
multicollinearity between the independent and mediating variables (Field & Wilcox, 
2017; X. Liu et al., 2016). The assumption of lack of multicollinearity indicates that the 
independent and mediating variables are so highly correlated that they essentially 
measure the same construct (Ernst & Albers, 2017; X. Liu et al., 2016). I conducted 
90 
 
specific statistical tests to determine whether the data violated any of these assumptions. 
The following sections provide the results from the testing of assumptions. 
Assumption of normality. The first assumption test was for variable normality, 
the normal distribution of scale scores. A violation of normality is a concern, as it can 
affect the homoscedasticity assumption (Yang & Mathew, 2018). Moreover, any 
violations of assumptions of normality may result in a standard bias error and a Type I 
error, or findings that appear to be significant when they are not. This error may lead to 
an erroneous failure to accept the null hypothesis (Korany et al., 2016). I calculated 
zskewness values (i.e., divided the skewness value by the skewness standard error [SE]; 
Korany et al. 2016) to determine if the three study variables displayed normality. If a 
zskewness value of a variable is less than +/- 3, the variable has acceptable normality in the 
distribution of scale scores (Korany et al., 2016). All study variables had zskewness scores 
less than +/- 3 (Table 4); therefore, all variables met the assumption of normality. 
Table 4 
Zskewness Values: Study Variable Normality (N = 112) 
Variable Zskewness 
ITW technostress 1.66 
SSGS technological self-efficacy 1.68 
SSEP employee productivity 1.50 
 
Assumption of homoscedasticity. Second, I tested the assumption of 
homoscedasticity, that error (residual) values are similar for each x and y relationship, for 
the relationships between (a) the independent and dependent variables, (b) the 
independent and mediator variables, and (c) the mediator and dependent variables. 
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Scatterplots of errors (residuals) display results for each relationship. The assumption of 
homoscedasticity is met if the residual scores are equally dispersed above and below the 
horizontal zero (Dong et al., 2017; Ernst & Albers, 2017).  
The scatterplot for the technostress and work productivity relationship (Figure 5) 
indicated the errors (residuals) were equally dispersed above and below the horizontal 
zero (0). Therefore, the assumption of homoscedasticity was met for the technostress and 
work productivity relationship. The second scatterplot was for the relationship between 
technostress and technological self-efficacy (Figure 6); again, the errors (residuals) were 
equally distributed above and below the horizontal zero (0) and the assumption was met 
for the technostress and technological self-efficacy relationship. The third and final 
scatterplot was for the relationship between technological self-efficacy and work 
productivity (Figure 7), and the errors (residuals) were equally distributed above and 
below the horizontal zero (0). The assumption of homoscedasticity was met for the 




Figure 5. Scatterplot: Technostress and work productivity. 
 




Figure 7. Scatterplot: Technological self-efficacy and work productivity. 
Assumption of linearity. To test for the presence of linearity for all variable 
relationships, I computed partial probability (P-P) plots of errors (residuals) for each 
relationship. The assumption of linearity is met if the residual scores fall along the 
diagonal line of the P-P plot (Dong et al., 2017; Ernst & Albers, 2017). Results of these 
computations indicated that for all three relationships, the errors (residuals) aligned on 
the diagonal. Thus, the assumption of linearity was met for the technostress and work 
productivity relationship (Figure 8), the technostress and technological self-efficacy 
relationship (Figure 9), and the technological self-efficacy and work productivity 




Figure 8. P-P plot: Technostress and work productivity. 
 





Figure 10. P-P plot: Technological self-efficacy and work productivity. 
Assumption of lack of multicollinearity. The fourth assumption to be tested was 
lack of multicollinearity, which means that the variables are not so highly correlated that 
they are measuring the same construct; they are distinct and different variables. 
Computation of variance inflation factors (VIFs) is the way to test for multicollinearity. A 
VIF that is less than 10.00 denotes that multicollinearity is absent among variables (Field 
& Wilcox, 2017; X. Liu et al., 2016). All VIFs were less than 10.00; the technostress 
variable had a VIF of 1.15, technological self-efficacy variable had a VIF of 1.29, and the 
work productivity variable had a VIF of 1.14 (Table 5). Therefore, the assumption of lack 






Variance Inflation Factors (VIFs): Lack of Multicollinearity Among Study Variables  
(N = 112) 
Variable Variance inflation factor (VIF) 
ITW technostress 1.15 
SSGS technological self-efficacy 1.29 
SSEP work productivity 1.14 
Note. A VIF < 10 indicates lack of multicollinearity (Field & Wilcox, 2017; X. Liu et al., 2016). 
 
Study Findings: Research Question 
One primary research question guided this study: Is there a relationship between 
employee technostress and employee productivity, and if so, is this relationship mediated 
by technological self-efficacy? The null and associated hypotheses were 
H10: Technological self-efficacy does not mediate the relationship between 
supply chain managers’ technostress and employee productivity. 
H1A: Technological self-efficacy mediates the relationship between supply chain 
managers’ technostress and employee productivity. 
According to Baron and Kenny (1986), the predictor, mediating, and criterion 
variables all must be significantly correlated with one another to meet the first 
requirement of mediation. I conducted a series of Pearson bivariate correlations to 
determine if the three study variables were significantly associated with one another 
(Table 6). The predictor variable of technostress was significantly associated with 
technological self-efficacy, r(112) = .35, p < .001. As employees’ technostress increased, 
so did their technological self-efficacy. Technostress, however, was not significantly 
associated with employee productivity, r(112) = .06, p = .564. Technological self-
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efficacy was significantly associated with employee productivity, r(112) = .34, p < .001. 
As employees’ technological self-efficacy increased, so did their productivity. The 
variables did not meet the first statistical requirement for mediation, as established by 
Baron and Kenny (1986). The lack of significance between technostress and employee 
productivity precluded the option of conducting multiple linear regression for mediation.  
Table 6 
 









ITW technostress -- .35*** .06 
SSGS technological self-
efficacy 
 --      .34*** 
SSEP employee productivity   -- 
Note. *** p < .001. 
The second analysis was multiple linear regression with technostress and 
technological self-efficacy as predictors of employee productivity (Table 7). Results 
indicated the overall linear regression model was significant, F(2, 109) = 44.34, p = .001. 
The R2 was .12, a small effect size. Bivariate findings indicated that technostress was not 
significantly associated with employee productivity, β(112) = -.07, p = .442. 
Technological self-efficacy was significantly associated with employee productivity, 





Technostress and Technological Self-Efficacy Predicting Employee Productivity  
Variable  B SE B Β 
ITW technostress  -.05 .06   -.07 
SSGS technological self-efficacy  .15 .04 .37*** 
     
Model F 44.34    
Model R2 .12    
P .001    
Note. *** p < .001 
The null and associated hypotheses for this study were: 
H10: Technological self-efficacy does not mediate the relationship between 
supply chain managers’ technostress and employee productivity. 
H1A: Technological self-efficacy mediates the relationship between supply chain 
managers’ technostress and employee productivity. 
The results of the Pearson bivariate correlations and linear regression indicated 
technological self-efficacy did not mediate the relationship between supply chain 
managers’ technostress and employee productivity. However, for every .37 increase in 
technological self-efficacy, productivity increased 1.00. Nevertheless, the lack of 
significance required the retention of the null hypothesis (H10) in this study.  
Applications to Professional Practice 
Results from this study may inform the professional practice of business. One 
finding was that participants reported low levels of technostress. Another result was that 
as employees’ technostress increased, so did their technological self-efficacy but not their 
levels of productivity. These counter-intuitive findings were intriguing. Previous 
outcomes indicated that employee technostress is significantly linked to employee 
99 
 
competence and the usability of IT systems (Brod, 1984; R. Hassan, 2014; Issa & Isaias, 
2014) and to task difficulty (Tarafdar et al., 2015). The lack of challenging work may 
have prevented the employees in this study from actively engaging in their work, and this 
low engagement may have been reflected in their low levels of work productivity. The 
employees in this study may work with IT systems that are very user-friendly, perhaps to 
the point that the systems are too simplistic and not challenging enough. Retail staff’s 
work tasks may be too streamlined and simplistic, resulting in boredom and lack of 
engagement in work. The retail positions in which the participants worked may not have 
offered enough technological complexity to hold employees’ attention and interest in 
their work.  
The results of this study also indicated that as employees’ technological self-
efficacy increased, so did their productivity. Despite the low levels of both technological 
self-efficacy and employee productivity among study participants, the relationship 
between self-efficacy and productivity was significant. Previous empirical literature 
indicated that front-line retail employees have poor digital problem-solving skills and 
exhibit low levels of technological self-efficacy (Tarafdar et al., 2015; Tarafdar et al., 
2010). Therefore, retail employers may benefit from implementation of newer IT systems 
intended to improve organizational profits (Chesley, 2014). Employers may be concerned 
about the costs of new IT systems and the resultant training required for staff. However, 
employers must consider these costs in relation to the losses than may result from low 
employee productivity. Low employee productivity erodes organizational profits 
(Tarafdar et al., 2015; Tarafdar et al., 2014b). If employers help to enhance retail staff’s 
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technological self-efficacy, employees’ productivity may increase, resulting in higher 
organizational profits.  
Implications for Social Change 
By applying the results of this study, I offered insight and extended the 
knowledge of technostress complexity for retail supply chain managers, who may apply 
the information to benefit their employees. Application of this knowledge may help retail 
supply chain managers recognize and mitigate technostress subcomponent techno-
complexity and improve health and work conditions for employees. Retail supply chain 
managers’ ability to recognize technostress may promote social change by increasing 
technological self-efficacy, decreasing technostress, reducing stress, increasing low 
productivity, and improving work-life balance.  
Organizations that show indications of technology complexity can reduce 
technostress conditions by improving the workplace climate (Tarafdar et al., 2014a). 
Retail supply chain managers’ ability to recognize technostress can promote social 
change by increasing awareness and understanding of strategies for reducing employee 
absenteeism and burnout. The information in this study may further help retail supply 
chain managers improve employee well-being, enhance working conditions, and increase 
productivity for higher organizational profitability and a prosperous community.  
Recommendations for Action 
Participants in the study identified coping strategies that retail supply chain 
managers could use to reduce technostress among their employees. Current and future 
retail supply chain managers should implement these findings as a business benefit. 
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Study findings indicated that as employees’ technostress increased, so did their 
technological self-efficacy. The responses to the survey revealed strategies for reducing 
technostress such as implementing internal technical expertise, mentorships, two-way 
employee communication, technological training courses, and wellness programs to 
reduce the stress of complex technology.  
Another recommendation is that administrators and managers synchronize their 
internal technological cultures with the input of technological experts to reduce 
technostress. Business leaders should provide retail supply chain managers with training 
programs to teach them to recognize technostress, implement a plan to measure the stress, 
and communicate ways to mitigate technostress in an overall collaboration to promote 
technological management knowledge. In addition, organizational leaders should train 
retail supply chain managers to understand individual differences associated with 
technological proficiency and to accommodate technological shifts in work duties to 
reduce technostress. Finally, business leaders should implement a wellness plan that 
includes discounts towards gym membership, massage therapy, health insurance, and 
monthly fitness challenges to help employees reduce their stress at work. Wellness 
programs can help minimize technostress, health ailments, and reduce health care costs 
(Tarafdar et al., 2014a).  
Further, retail business organizations in Florida should focus on these results and 
collaborate with future retail supply chain managers at quarterly conferences and 
workshops. I will inform interested stakeholders that the full research study is available to 
those who wish to read it. My final recommendation is that retail supply chain managers 
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in the Florida area share the study results with other retail supply chain managers across 
the United States and provide useful knowledge and viable strategies for technostress 
reductions and employee productivity improvement.  
Recommendations for Further Research 
Researchers may find guidance for future studies aimed at improving business 
practice in the results of this study. Few scholars have examined whether employees’ 
technological self-efficacy mediates the relationship between technostress and employee 
productivity. Findings may differ for scholars who use different populations of 
participants and larger samples, although such mediation was not evident in this study. 
This study was specific to front-line retail staff in Florida, and use of a geographically 
isolated sample limited the generalizability of findings. Nevertheless, the results of this 
study implied the need for future empirical work to examine the relationships among 
technostress, technological self-efficacy, and productivity in samples of retail employees, 
including those who hold organizational leadership roles and those in various 
geographical locations. Such studies may lead to changes in business practices that result 
in improvements in staff outcomes and productivity as well as organizational profit. 
Longitudinal studies of employees’ technostress, self-efficacy, and productivity over time 
(e.g., quarterly, yearly) and those variables’ relationships to organizational profits may 
enhance business practice, as well.  
This study was nonexperimental, and as such, the results do not support 
conclusions regarding causality. Experimental designs (e.g., in which the level of 
technostress and self-efficacy is manipulated) or quasi-experimental designs (e.g., in 
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which employees are assigned to high- versus low-technostress and/or self-efficacy 
groups based on survey scores) would enhance the business literature. The potential for 
confounding bias was inherent in the correlational design of this study. Factors other than 
those measured in this study (e.g., age, gender, education level, level of training, type of 
position) may have influenced employees’ technological self-efficacy and productivity 
and masked a significant relationship between technostress and employee productivity. 
Therefore, the need remains to comprehensively examine employee demographics, skill 
levels, and work factors that significantly covary with the study’s variables. Future 
researchers who examine different mediators or moderators may enhance understanding 
of employee technological skill and productivity.  
Reflections 
As someone with a deep interest in why and how things occur, I began this study 
with the preconceived idea that a relationship existed between the stresses of technology 
and employees’ productivity levels. During the study’s progression, my ability to conduct 
quantitative research improved, and my knowledge of SPSS programming increased. 
Overall, my greatest challenge was understanding Qualtrics software. Gaining access to 
participants through Qualtrics software was fast and straightforward, and the software 
included built-in protections for the privacy and confidentiality of the recruits and their 
organizations.  
The data collection for this in-depth research on technostress was limited to 
questionnaires and included no open-ended responses. I had to interpret and generalize 
the participants’ meanings based solely on their responses of strongly agree or strongly 
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disagree. I relied on previous literature to help analyze each respondent’s submission. I 
also learned the value of utilizing a statistician for the SPSS program.  
I learned about technological self-efficacy theory and how to apply the theory to 
current research efforts. The findings indicated that applying coping strategies to ease the 
stresses of technology may reduce technostress and improve productivity. These findings 
aligned with the technological self-efficacy theory and the holistic approach to promoting 
employee productivity. I applied the technological self-efficacy theory to examine the 
phenomenon of technostress and consider the same factors that retail supply chain 
managers face with their employees.  
The technological self-efficacy theory in this study illuminated social, cultural, 
and technical areas. Retail supply chain managers consider these areas to gain an 
understanding of technostress and to implement strategies to cope with stressors of 
technology and completing tasks. Discussions of coping strategies with retail supply 
chain managers helped me to understand how to minimize technostress and increase the 
productivity of employees. I gained an increased understanding of collaboration building 
for knowledge sharing and training as a way to reduce technostress. I learned more about 
how employees without coping strategy programs seek other, less stressful environments 
in which to earn a living. Once the employees became familiar with the new technology 
and mastered its use, the reduced stress of the end-user and training helped minimize 




The purpose of this quantitative correlational study was to determine whether a 
relationship existed between retail employees’ technostress and employee productivity, 
and if so, whether technological self-efficacy mediated the relationship. A series of 
Pearson bivariate correlations and linear regressions determined whether the three study 
variables were significantly associated with one another. Statistical analysis revealed the 
predictor variable of technostress was significantly associated with technological self-
efficacy. As employees’ technostress increased, so did their technological self-efficacy.  
Technostress was not significantly associated with employee productivity. 
Technological self-efficacy was significantly associated with employee productivity. As 
employees’ technological self-efficacy increased, so did their productivity. The results of 
the Pearson bivariate correlations and linear regression indicated that technological self-
efficacy did not mediate the relationship between supply chain managers’ technostress 
and employee productivity. As such, the null hypothesis (Technological self-efficacy 
does not mediate the relationship between supply chain managers’ technostress and 
employee productivity) was retained in this study.  
The results of this study supported the conclusion that business professionals may 
benefit from implementing newer IT systems to improve profits and create mentorships 
to train employees. Business leaders should explore implementing measures that promote 
positive social changes, such as mentorship, communication, employee engagement, and 
employee well-being. Increased self-efficacy and decreased technostress may improve 
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Appendix A: Instrument Information Technology Works  
Please circle a number between 1 and 5 to indicate the extent of your agreement with 






























11. I do not know enough about work-related 
technology to handle my job satisfactorily.  
1      2     3     4    5    
22. I need a long time to understand and use new work-
related technology.  
1      2     3     4    5    
33. I do not have enough time to enhance and study my 
technology skills.  
1      2     3     4    5     
44. I find recruits more knowledgeable about computer 
technology than I am.  
1      2     3     4    5      
55. I often find it too complex to understand new work-
related technologies.  
1      2     3     4    5    
From “The Impact of Technostress on Role Stress and Productivity” by M. Tarafdar, Q. 
Tu, B. S. Ragu-Nathan, & T. S. Ragu-Nathan, 2007, Journal of Management 
Information Systems, 24(1), 301-328. doi:10.2753/mis0742-1222240109. Copyright 






Appendix B: Request to Use Technological Complexity Scale, 
Technological Self-Efficacy Scale, and Employee Productivity Scale 
From: Kesha Walton 
Sent: Thursday, October 18, 2018, 8:00 PM 
To: Tarafdar, Monideepa  
Subject: Technological complexity scale, technological self-efficacy scale, and employee 
productivity scale  
Dear Dr. Tarafdar,  
I am a doctoral student from Walden University writing my dissertation 
tentatively titled Relationship Between Technostress Dimensions and Employee 
Productivity under the direction of my dissertation committee chaired by Dr. Dusick. I 
would like your permission to reproduce to use survey instruments in my research study. 
I would like to use and print your surveys under the following conditions: I will include 
the copyright statement on all copies of the instrument, I will send my research study and 
one copy of reports, articles, and the like that makes use of these survey data promptly to 
your attention. If these are acceptable terms and conditions, please indicate by returning 
the letter through email.  
Thank you for your consideration,  
Kesha T. Walton 




Appendix C: Permission to Use Technological Complexity Scale,  
Technological Self-Efficacy Scale, and Employee Productivity Scale 
From: Tarafdar, Monideepa <m.tarafdar@lancaster.ac.uk> 
Sent: Thursday, November 1, 2018 4:06 PM 
To: Walton, Kesha T. 
Subject: RE: Permission to use instruments for my Dissertation at Walden 
  
Hi Kesha, 
The instruments are published in peer reviewed journals which anyone can read, so you 








Appendix D: Survey Scales for Generalized Self-Efficacy 
Please circle a number between 1 and 10 to indicate the extent of your agreement with 





























1 I manage and solve technology problems 
always if I try hard. 
1   2   3  4  5  6  7   8   9  10   
2 If I have problems with the technology, I 
can always find a way to get what I need 
and want.  
1   2   3  4  5  6  7   8   9  10   
3 Using technology at work allows me to 
accomplish my goals.  
1   2   3  4  5  6  7   8   9  10   
4 I am confident when dealing efficiently 
with unexpected technology events.  
1   2   3  4  5  6  7   8   9  10   
5 My technology knowledge was 
resourceful when handling unforeseen 
situations.  
1   2   3  4  5  6  7   8   9  10   
6 I can resolve most technology issues if I 
invest the necessary effort.  
1   2   3  4  5  6  7   8   9  10   
7 I utilize my coping strategies in order to 
remain calm when facing the technology 
difficulties. 
1   2   3  4  5  6  7   8   9  10   
8 When faced with technological problems, 
I can obtain several solutions.  
1   2   3  4  5  6  7   8   9  10   
9 I usually can find a good solution when 
my technology is not working.  
1   2   3  4  5  6  7   8   9  10   
10 I am capable of handling whatever comes 
my way when it comes to technology.  
1   2   3  4  5  6  7   8   9  10   
 
From “Impact of Technostress on End-User Satisfaction and Performance” by M. 
Tarafdar, Q. Tu, & T. S. Ragu-Nathan, 2010, Journal of Management Information 
Systems, 27(3), 303-334. doi:10.2753/mis0742-1222270311. Copyright 2010 by M. 
Tarafdar, Q. Tu, & T. S. Ragu-Nathan. Reprinted with permission.  
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Appendix E: Survey Scales for Employee Productivity  
Please circle a number between 1 and 4 to indicate the extent of your agreement with 
each item where 1 = disagree and 4 = agree strongly. 
Item 














11. The technology helps to improve the quality of my 
work.  
1      2     3     4        
22. The technology helps to improve my productivity.  1      2     3     4        
33. The technology helps me to accomplish more work 
than would otherwise be possible.  
1      2     3     4        
44. The technology helps me to perform my job better.  1      2     3     4        
From “Analyzing the Adoption of Enterprise Resource Planning Systems in Indian 
Organizations: A Process Framework” by M. Tarafdar & R. K. Roy, 2003, Journal of 
Global Information Technology Management, 6(1), 31-51. doi:10.1080/1097198x. 
2003.10856342. Copyright 2003 by M. Tarafdar & R. K. Roy. Reprinted with 
permission. 
 
